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The fenestration technic’ advocated for permanent restoration of 
practical physiologic hearing in cases of otosclerosis is an endaural, 
plastic reconstruction of the auditory mechanism for the creation of a 
new air conduction apparatus. It consists of: 

1. Creation of a troughlike fenestra of specified length and width in 
the bony capsule of the external semicircular canal with the aid of a 
polishing and burnishing burr. This fenestra is created in order to 
replace the nonfunctioning fenestra ovalis and thus to mobilize the 
labyrinthine perilymph and endolymph for air-borne sound. 


2. Incorporation of this newly created fenestra in the external semi- 
circular canal, which is to assume the function of the fenestra ovalis, 
within the confines of a newly reconstructed air-filled and hermetically 
sealed tympanic cavity. To accomplish this, it is necessary to: 

(a) Create a completely intact, liberated, tympanomeatal cutaneous 
membrane, which consists of that portion of the cutaneous lining from 
which the inferoposterior, posterior, superoposterior, superior and 
anterosuperior bony walls of the external auditory canal have been 
resected plus the tympanic membrane, the posterior, superoposterior, 
superior and anterosuperior margins of which have been freed by resec- 
tion of the corresponding portions of the sulcus tympanicus on either 
side of the notch of Rivinus. This must be accomplished without sever- 
ing the continuity and attachment of the outer (dermal) layer of the 
liberated tympanic membrane and the liberated cutaneous lining of the 
bony canal walls. 

(b) Amputate the head and neck of the malleus, thus freeing and 
mobilizing the tympanic membrane in order to permit the necessary 
manipulation thereof for its extension in a posterior direction so that 


Read at a meeting of the New England Oto-Laryngological Society, Boston, 
Nov. 14, 1939. 

1. Lempert, J.: Improvement of Hearing in Cases of Otosclerosis: A New 
One-Stage Surgical Technic, Arch. Otolaryng. 28:42 (July) 1938. 
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the membrana flaccida may reach the fenestra in the external semi- 
circular canal. 

(c) Maintain the incus with its short crus in position within the 
fossa incudis in the posterior lower part of the epitympanum. 

(d) Widen the tympanic air space by removing the pyramidal 


eminence from the posterior, or mastoid, wall of the tympanic cavity 
proper. 


Fig. 1—Technic. The endaural incisions have been made and the triangular 
membranous flap removed. 


(e) Cover and seal hermetically the reconstructed, widened air- 
filled tympanic cavity with the tympanic portion of the intact tym- 
panomeatal membrane in a manner which will enclose the fenestra in 


the external semicircular canal within the confines of this newly created 
air space. 
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Fig. 2—Technic. The illustration shows the antauricular exposure of the 
mastoid process. 
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Fig. 3—Technic. Note the exposure and sharp definition of the external semi- 
circular canal. 
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Fig. 4—Technic. Note the exposure of the incudomalleolar joint and 
anterior malleolar ligament. 


Fig. 5—Technic. The tympanomeatal cutaneous membrane has been created. 
The long crus of the incus and the chorda tympani nerve are exposed to view. 
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Fig. 6—Technic. The head and neck of the malleus are amputated. The 
incudostapedial joint, the chorda tympani nerve and the tendon of the tensor 
tympani muscle are exposed to view. 
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Fig. 7—Technic. The illustration shows the incision for final liberation of 
the meatal portion of the tympanomeatal membrane. 
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Fig. 8—Technic. The illustration shows the fenestra created in the external 
semicircular canal. 
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Fig. 9—Technic. The illustration shows the tympanomeatal membrane cover- 
ing the reconstructed tympanic cavity and the fenestra in the external semi- 
circular canal. 
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3. Reconstruct the osseous portion of the external auditory canal. 
This is done by creation of the tympanomeatal membrane. It serves 
to permit direct accessibility of air-borne sound to the new inner wall 
of the external auditory canal, which is now formed by the tympanic 
part of the tympanomeatal membrane which covers the newly created 
and widened air-filled tympanic cavity, of which the fenestra in the 
external semicircular canal is now a part. 

The degree of improvement in hearing which is obtained and main- 
tained as a result of such plastic reconstruction of the auditory mechanism 
in an otosclerotic ear depends directly on and is in direct proportion 
to the exactitude and perfection with which each major step in this 
technic is completed plus the finesse employed in execution of each of 
the technical minutiae. 


EVOLUTIONARY REFINEMENT OF TECHNICAL MINUTIAE 


1. Control of Bleeding—No surgical maneuvers should be attempted 
in the presence of bleeding, no matter how slight. In order to reduce 
the bleeding to a minimum during the process of plastically reconstruct- 
ing the auditory mechanism, the following precautions should be taken: 

(a) All bleeding points encountered within the soft tissues after 
creation of the antauricular approach to the temporal bone with the 
endaural incisions should be sealed by electrocoagulation. 

(b) Unnecessary accidental fracture of the bony floor of the middle 
fossa should be avoided. If an unnecessary small area of dura is acci- 
dentally exposed, the exposure should not be enlarged. If bleeding occurs 
from one of the exposed dural vessels, one should not sponge or use 
pressure. It is best to wait a few minutes for the bleeding to stop. Should 
the bleeding persist, it is best to control it by careful electrocoagulation. 

(c) Troublesome bleeding is often encountered in opening the 
epitympanic recess anterior to the head of the malleus while curetting 
the inner bony table of the posterior root of the zygoma. To avoid such 
bleeding, it is best to skeletonize the bony table by slowly removing 
very thin shavings of bone. As soon as the minutest bleeding point is 
observed, curettage should be shifted from this point in order to avoid the 
wide opening of a large blood vessel in this bony wall. 

(d) When removing the posterior bony wall of the canal down to 
the level of the vertical portion of the fallopian aqueduct, one must 
avoid skeletonizing too thinly the portion of the bony capsule of the 
vertical portion of the facial nerve in the region immediately below and 
anterior to the posterior end of the horizontal semicircular canal. 
Troublesome bleeding from accidental injury to the blood vessel in this 
part of the bony capsule will thus be avoided. 

(e) The slightest degree of displacement of the short crus of the 
incus in a direction anterior to the external semicircular canal, though it 
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does not result in complete disarticulation, always results in persistent 
oozing of blood from the fossa incudis. Bleeding from this area inter- 
feres with and delays creation of the troughlike fenestra in the external 
semicircular canal. This accident must be avoided. 


(f) Very fine blood vessels of hairlike thinness are occasionally 
encountered traversing the bony capsule of the external semicircular 
canal, but they are always distinctly visible. In creation of the trough- 
like fenestra in the bony capsule with the polishing and burnishing burr, 
it is often impossible to avoid injuring these blood vessels. This always 
results in constant spreading of a fine film of blood over the surface 
of the bony capsule. Fenestration must be stopped while this delicate 
bleeding persists. In order to avoid injuring the membranous labyrinth, 
fenestration must be carried out in an absolutely dry surgical field. As 
a result of such bleeding, successful opening of the perilymph space is 
greatly delayed. There is no way of controlling this bleeding except 
by patiently waiting for the film of blood covering the surface of the 
bony capsule to coagulate. The coagulum is very gently wiped away 
with a cotton applicator moistened in saline solution, and fenestration 
may then be resumed. As soon as fresh bleeding occurs, fenestration 
must be halted again, and patient waiting for the formation of a new 
coagulum must be resorted to. Periods of fenestration are alternated 
with periods of waiting, and the process of fenestration is slowly com- 
pleted with safety. Sponging the surgical field is of no avail, because as 
soon as the gauze sponge is removed and before the burr can be applied 
to the bony capsule there is already a new film of blood covering the 
capsule, and visualization of the lumen of the external semicircular 
canal is impaired. 


(g) The final plastic liberation of the meatal portion of the tympano- 
meatal membrane from its attachments to the remaining bony walls of 
the external auditory canal is always accompanied by profuse bleeding. 
The injection of a small quantity of 1 per cent solution of procaine 
hydrochloride and 1: 20,000 solution of epinephrine hydrochloride into 
the still firmly attached cutaneous lining of the anterior and inferior 
bony walls of the external auditory canal will control such bleeding to 
a great extent. [xacting care must be exercised, however, not to 
inject this solution into the meatal portion of the tympanomeatal mem- 
brane, in order to avoid the risk of devitalizing its delicate structure, 
which may result in subsequent sloughing of this membrane. 

(h) In removing the pyramidal eminence, great care should be taken 
not to fracture it, in order to prevent injury to the stapedial artery. The 
pyramidal eminence should be removed in small, thin shavings. 
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2. Cell Exenteration—Exenteration of cells within the mastoid 
process should be limited to an area not larger than that necessary for 
exposure of the floor of the antrum and aditus, the external semicircular 
canal, Trautmann’s triangular area and the posterior aspect of the 
entire posterior bony wall of the external auditory canal, down to the 
vertical portion of the fallopian canal. Any cells accidentally opened 
beyond this area should be filled with bone dust. Such treatment of 
the mastoid portion of the temporal bone will limit the surface which 
must subsequently be epithelized. 

3. Preparation of the Floor of the Mastoid Cavity—To permit 
successful application and placement of the tympanomeatal membrane, 
it is essential that the floor of both the antrum and Trautmann’s triangle 
be prepared so that when completed it slopes backward and inward 
from the level of the prominence of the external semicircular canal. 


4. Opening of the Incudomalleolar Joint —Removal of the capsular 
ligament and separation of the incudal and malleolar facets are best 
accomplished before removal of the sulcus tympanicus. Accidental dis- 
location of the incus resulting from opening of the ankylosed incudo- 
malleolar joint can thus be avoided. 

5. Removal of the Head and Neck of the Malleus.—This is per- 
formed after the sulcus tympanicus and the pyramidal eminence have 
been removed. It is best accomplished with a specially designed cutting 
forceps modeled after a cuticle clipper. The superior and lateral liga- 
ments which are attached to the head of the malleus are severed. The 
head and neck of the malleus are amputated at the point of junction 
of the neck with the manubrium mallei and immediately above the 
insertion of the tendon of the tensor tympani muscle into the manubrium 
mallei near its root below the neck of the malleus, thus exposing the 
tendon of the tensor tympani muscle. This results in greater liberation 
and mobilization of the tympanic portion of the cutaneous tympanomeatal 
membrane than was obtainable when only the head of the malleus was 
amputated and permits still further extension backward of the tympanic 
portion of the cutaneous tympanomeatal membrane. 

6. Maintenance of the Incus in Situ—Great care must be exercised 
not to dislodge the short crus of the incus from the fossa incudis. Acci- 
dental displacement of the short process is always accompanied by dis- 
articulation of the long process of the incus from the incudostapedial 
joint, which results in complete severance of the blood supply to the 
incus. A dislocated incus acts as a foreign body within the newly 
created tympanic cavity and must, therefore, be removed and discarded. 
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7. Removal of the Eminentia Pyramidalis —The pyramidal eminence 
which is situated in the posterior or mastoid wall of the tympanic cavity 
in front of the vertical portion of the fallopian aqueduct and immediately 
behind the fenestra vestibuli is carefully skeletonized and removed with 
a no. 000 mastoid curet. This should be accomplished without destroy- 
ing the stapedius muscle, which lies encased within it, and without 
severing the chorda tympani nerve. Accidental injury to the stapedial 
artery will often result in troublesome bleeding and therefore should be 
avoided. This step in the technic is important, because it results in 
enlargement and extension backward of the air space of the tympanic 
cavity proper. 

8. Decompression of the Dura of the Temporal Lobe in the Region 
of the Epitympanic Recess.—Skeletonization and removal of the bony 
floor of the middle fossa in the region of the epitympanic recess in order 
to relieve the perilabyrinthine venous stasis which has been suggested by 
Wittmaack * as the pathogenic mechanism in otosclerosis is now being 
carried out in alternate cases. This method of control is carried out in 
order to observe whether an arrest in the otosclerotic process will result 
in the one group and not in the other. 


9. Final Liberation of the Tympanomeatal Membrane.—Liberation 
of the meatal portion of the tympanomeatal membrane from its final 
attachments to the superoanterior and the posteroinferior bony walls of 
the external auditory canal plus leveling of these bony walls with the roof 
of the epitympanum and with the floor of the mastoid cavity is best 
performed immediately after exposure of the endosteum during the 
process of fenestrating the external semicircular canal and prior to the 
opening of the perilymph space. This step in the technic is inevitably 
accompanied by a considerable amount of bleeding. If one performs this 
step first and waits for all bleeding to cease before completing the 
fenestra in the external semicircular canal, the perilymph space, which 
is subsequently opened, is covered immediately with the already com- 
pletely liberated tympanomeatal membrane, thus preventing accumula- 
tion of blood within it. 


10. Excavation of a Troughlike Fenestra in the Bony Capsule of the 
External Semicircular Canal Down to the Perilymph Space—After 
creation of a trough-shaped excavation within the combined outer and 
posterior walls of the bony capsule of the external semicircular canal 
with the polishing or plug-finishing burr and exposure of the endosteum, 
the inner endosteal margins of the bony walls of the trough are widened 
with a Meltzer no. 000 curet, the endosteum being left intact. After 


2. Wittmaack, K.: Die Ursache der Otosklerose: Ein Vorschlag zur ursach- 
lichen Behandlung, Arch. f. Ohren-, Nasen- u. Kehlkopfh. 129:150 (June 26) 1931. 
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this, the lateral bony walls of the trough are carefully burnished with a 
24 carat gold burnishing burr. The purpose of employing the 24 carat 
gold burnishing burr is to reduce still further the possibility of bone 
regeneration in the occasional case by highly polishing the lateral bony 
walls of the fenestra and simultaneously implanting fine particles of gold 
within these walls. That area of the exposed endosteum which occupies 
a position posterior and internal to the exposed portion over the outer 
convex surface of the bony capsule of the external semicircular canal 
and in the direction of its concavity is now pulverized and removed with 
a polishing burr. This results in the opening and decompression of the 
widest diameter of the perilymph space in the region farthest from the 
membranous labyrinth. Because the membranous labyrinth with its 
endolymph occupies a position within the lumen of the external semi- 
circular canal nearest to its outer wall and convexity and farthest from 
its posterior wall and concavity, the risk of injuring it is reduced to a 


Membranous labyrinth 


Endosteum 
Perilymph space 


Bony capsule 


Fig. 10.—Technical minutiae. The illustration is a schematic drawing of a 
cross section of the external semicircular canal, showing the architecture of the 
fenestra and its position. 


minimum when the described technic of fenestrating the perilymph 
space is employed. Such treatment of the fenestra exposes and opens 
widely the perilymph space at a distance farthest from the membranous 
labyrinth, thus protecting the membranous labyrinth from accidental 
injury during fenestration and from inflammatory reaction following 
the placement of the tympanomeatal membrane. A newly created 
fenestra may be considered complete and adequate when an area of 
perilymph space measuring 7 by 1.5 mm. has been opened. The longi- 
tudinal diameter of this perilymph fenestra should consist of the exposed 
length of the lumen within the external semicircular canal and should 
begin anteriorly immediately below the ampulla and follow the longitu- 
dinal downward and posterior course of the exposed lumen within the 
bony capsule of the external semicircular canal. The transverse diam- 
eter of the perilymph fenestra should consist of an exposed semicircle 
of the width of the lumen of the bony capsule of the external semicircular 
canal, comprising the outer and posterior aspects thereof. 
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11. Bone Dust.—All particles of bone dust must be removed from 
the floor and the lateral bony walls of the newly created fenestra. With 
a cotton applicator saturated in physiologic solution of sodium chloride 
the floor of the fenestra is bathed and washed until all particles of bone 
dust are removed. A free flow of perilymph is thus established, and 
the bone dust is washed away from the outer surface of the membranous 
labyrinth. The meticulous removal of all particles of bone dust from 
the newly created fenestra is an essential feature in the technical scheme 
for preventing osteogenesis. 

12. Incorporation of the Newly Created Fenestra in the External 
Semicircular Canal Within the Plastically Reconstructed and Widened 
Tympanic Cavity—The liberated and completely intact cutaneous 
tympanomeatal membrane, which is held only by the anterior and 
inferior margins of the sulcus tympanicus, is employed to obliterate the 
epitympanic recess and to seal hermetically the reconstructed tympanic 
cavity, which now includes the newly created fenestra in the external 
semicircular canal. By gently manipulating and stretching taut the 
tympanomeatal membrane in a posterior direction until the upper part of 
the manubrium mallei points posteriorly “toward 10 o’clock instead 
of 12 o’clock,” the tympanic portion of the membrane, which consists 
of the membrana tensa and membrana flaccida, is extended and made to 
cover the tympanic cavity, the short process of the incus and the fenestra 
in the external semicircular canal. The remaining (meatal) portion 
of the intact membrane is placed and made to adhere to the floor of the 
mastoid cavity immediately posterior to the fenestra in the external 
semicircular canal. Thus, one continuous, thin, mobile and vibrating 
vascularized membrane covers the reconstructed tympanic cavity, includ- 
ing the fenestra in the external semicircular canal. 

13. Placement of the Tympanomeatal Membrane.—Adjustment and 
placing of the tympanomeatal membrane and sealing of the newly recon- 
structed tympanic cavity (including the fenestra in the external semi- 
circular canal) must not be undertaken until all bleeding has ceased 
and all accumulated blood has been removed from within the recon- 
structed tympanic cavity. 

COMMENT 

That hearing can be improved by fistulization of the semicircular 
canal has been known for many years. The problem of maintaining the 
improvement, however, was a technical one awaiting solution. Because 
the anatomic structures involved are minute and do not permit great 
latitude in handling, only those who will take cognizance of the great 
importance of fine details of technical minutiae in the solution of this 
problem can expect to be rewarded by the long-awaited successful results. 
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Fig. 11.—Technical minutiae. The illustration shows the fenestra created in 
the external semicircular canal. The perilymph space and the membranous laby- 


rinth may be noted. 
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There is no doubt that a simpler and less complicated technic ought 
to be developed to improve hearing in patients with otosclerosis ; how- 
ever, since one of the essentials of any technic developed will be the 
creation of a fenestra in the bony capsule of the labyrinth, the technic 
for the improvement of hearing will remain one of the most delicate 
and most difficult of accomplishment. In order to create the kind of 
fenestra which will result in permanent maintenance of the maximum 
degree of improved hearing obtainable on the operating table, the 
greatest amount of delicacy is necessary, and the operation will always 
tax to the utmost the patience and skill of any otologist. 


INDICATIONS 
The fenestration described in the foregoing sections is indicated: 
1. When the loss of hearing is bilateral and progressive. 

2. When the stapes within the fenestra ovalis is fixed but the mem- 
brane of the round window has remained normal. 

3. When the hearing by air conduction in the conversational fre- 
quencies 512, 1024 and 2048 has declined to a level which makes 
practical hearing of conversation impossible, while the hearing by bone 
conduction for these frequencies, as determined audiometrically under 
the condition of masking, has remained normal or has declined to a 
level not lower than 30 decibels. Bone conduction is the index of 
cochlear nerve function. Therefore, unless the bone conduction in the 
conversational frequencies is within the indicated limits of normal, 
fenestration is contraindicated. 

4. When the tympanic membrane is normal and completely intact. 

5. When there is complete absence of infection in the middle ear. 
This is absolutely essential, and a history of never having had a sup- 
puration in the middle ear is preferable. 

6. When the eustachian tubes are patent. 

7. When the patient is in a normal state of health. 

Diagnostic means for determining which patients are definitely 
suffering from otosclerosis are rather meager. I am, however, thor- 
oughly convinced that otosclerosis is much more prevalent than it is 
generally assumed to be and that many conditions diagnosed and labeled 
as otitis media catarrhalis chronica are really otosclerosis. 

Permanent restoration of the highest degree of practical physiologic 
hearing by air conduction can be obtained after this fenestration technic 
in any patient suffering from a loss of hearing by air conduction, no 
matter how great, in the presence of the aforementioned requirements. 

The indications described were arrived at in retrospect after careful 
observation and study of many cases in which operation was done 
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without a clear understanding of what was actually required in order 
to obtain permanent restoration of practical hearing by fenestration of 
the labyrinth. 

The following methods were employed to determine the preoperative 
and postoperative state of the hearing: 

1. Audiometric testing, which included an air conduction determina- 
tion, a bone conduction estimation and a bone conduction estimation 
under the condition of masking. A 6A Western Electric audiometer 
was employed for these tests. 

2. Fork tests for both air and bone conduction. 

3. Testing by normal conversation and whisper. 

The hearing in each case was tested two or three times at different 
intervals before operation. 


SURGICAL ACCIDENTS 


1. Injury to the Cutaneous Tympanomeatal Membrane.—In 1 case 
the meatal portion of the plastically created cutaneous tympanomeatal 
membrane was accidentally severed and detached from the outer dermal 
layer of the tympanic portion. This accident made it impossible to 
manipulate Shrapnell’s membrane into position over the fenestra in 
the external semicircular canal. The severed meatal portion of the 
tympanomeatal membrane was placed over the fenestra. 

2. Perforation of the Membrana Tensa.—In 1 case amputation of 
the head of the malleus with a snare instead of the clipper resulted in 
a contrecoup longitudinal perforation of the membrana tensa by the 
manubrium mallei. This perforation healed and completely closed within 
three weeks after the operation. 

3. Fracture of the Vertical Mastoid Portion of the Fallopian Canal.— 
In removing the inferoposterior bony wall of the canal down to the level 
of the vertical portion of the facial canal, the bony capsule of the 
fallopian canal was accidentally fractured, and the facial nerve was 
exposed but not injured. This resulted in paresis of the facial nerve, 
which gradually subsided. The bony mastoid structure in this case was 
exceptionally brittle. 

4. Disarticulation of the Incudostapedial Joint—This joint was 
accidentally disarti¢ulated in 3 cases, which resulted in complete dis- 
location of the incus from the fossa incudis in each instance. This 
necessitated removal of the incus in these cases. 

5. Fracture of the Sinus Plate ——lIn 1 case, in which an extremely con- 
tracted mastoid process was encountered, with the lateral sinus imping- 
ing on the posterior bony wall of the external auditory canal, the sinus 
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plate was accidentally struck and fractured and the lateral sinus wall 
punctured with a sharp curet during the process of removing the 
pyramidal eminence. The bleeding was controlled with a small piece 
of iodoform gauze applied to the bleeding point. The iodoform gauze 
was removed at the end of about five minutes, and no further bleeding 
was encountered. The operation was successfully completed. The 


postoperative course and convalescence remained uncomplicated. 


POSTOPERATIVE SEQUELAE 


1. Postoperatively there has never been observed a rise in tempera- 
ture of more than 1 degree (F.) in any of the 120 cases in which the 
fenestration operation was performed. 


2. Vertigo and nausea in varying degrees were present in all the 
cases for one to three days after the operation. 


3. In 2 cases serous labyrinthitis with intralabyrinthine fluid pressure 
symptoms. developed two to three days postoperatively. This was 
apparently due to an inflammation of the tympanomeatal membrane 
extending to the perilymph space. In these 2 cases the serous labyrin- 
thitis resulted in complete loss of vestibular and cochlear function. 


4. In 1 case necrosis of a small part of the anterior border of the 
outer mastoid cortex resulted and delayed healing of the mastoid cavity 
until the sequestrum.extruded itself two months later. The mastoid 
wound then epithelized and healed promptly. 


5. One patient died of coronary thrombosis while dressing to go 
home from the hospital. This was purely coincidental and had no rela- 
tion whatsoever to the operation. 


6. No infection of the external, middle or internal ear was encoun- 
tered in any of the cases after operation. 


7. No patient in whom the fenestra remained permanently open 
ever complained of any subjective symptoms referable to the fistula 
after the third postoperative week. 


IMPROVEMENT 


SUMMARY REPORT OF RESULTS IN 
OF HEARING 


The fenestration operation has been performed in 120 cases within 
the past two years. 

Permanent restoration of practical physiologic hearing resulted in 
69 cases. The 69 patients are now socially and economically rehabilitated. 

Marked improvement in conversational hearing resulted in 10 cases. 
The improvement of hearing in these 10 cases, though audiometrically 
impressive, did not reach the level of improvement necessary for the 
restoration of practical hearing. 
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Further impairment of hearing resulted in 14 cases. 
ment of hearing in these cases, though audiometrically significant, prac- 
tically did not in any way affect the patients, as none of them had been 


The impair- 


able to hear practical conversation preoperatively. 

The hearing remained unimproved in 27 cases. 

In every case in which permanent restoration of practical physiologic 
hearing was obtained after fenestration, tinnitus completely disappeared 
on the operative side. In cases in which the improvement did not bring 
the hearing to the practical level, the intensity of the tinnitus was greatly 
diminished. In cases in which the hearing remained unimproved, the 
tinnitus remained the same. In cases in which the hearing was further 
impaired after fenestration, the tinnitis was proportionately intensified. 

Although the fenestra in the external semicircular canal remained 
permanently open in 100 of the 120 cases, the hearing was improved 
in only 79. Thus, in 21 of the 100 cases in which the newly created 
fenestra had not closed the hearing nevertheless remained unimproved. 

The following audiograms are presented as characteristic examples 
of the type and amount of improvement in hearing expressed in decibels, 
recorded in the cases in which operation was successful. 


POSTOPERATIVE INSPECTION AND REVISION OF THE FENESTRA 


IN THE EXTERNAL SEMICIRCULAR CANAL 


I have investigated and revised postoperatively the newly created 
fenestra in the horizontal canal in 31 of the 120 cases in order to deter- 
mine the cause for failure to maintain permanently the improvement 
in hearing which was obtained temporarily by fenestration. In 4 of these 
cases, the fenestra was revised twice, and in 1 case, four times; thus, 
thirty-eight revisions were performed on the thirty-one fenestrae. 

In the following 19 cases the fenestrae were revised because the 
improvement in hearing receded to the preoperative level within six to 
eight weeks after the operation. The vestibular response to the fistula 
test, which gradually diminished in its activity, became completely 
negative. The vestibular function of the membranous labyrinth remained 
normal. The findings within these fenestrae and the methods employed 
for their revision are reported. 


REPORT OF CASES 


Case 19.3—A mass of fibrous connective tissue was observed filling and obliterat- 
ing the entire trough-shaped fenestra and extending into the perilymph space. 
The mass was carefully excised, but not without excising part of the membranous 


3. Lempert,! pp. 88-93. 
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labyrinth, to which it was adherent. No improvement in hearing was obtained 
while the patient was on the table. Serous labyrinthitis developed after this revision 
of the fenestra, and still further impairment of hearing resulted. The response to 
the fistula test remained negative. The vestibular function was impaired. 


Case 20.3—The entire trough-shaped fenestra in the external semicircular canal 
was found to be completely closed and obliterated by newly formed bone. A com- 
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Fig. 21.—Auditory improvement from 


pletely new fenestra was created, and a marked improvement in hearing was 
thus obtained. Within three weeks the hearing again returned to the preoperative 
level, but the response to the fistula test was positive. A second revision was 
performed in this case in order to determine the cause of recession of the improve- 
ment in the face of existing evidence of an open fenestra. This time exposure 
and inspection of the fenestra revealed the presence of a newly formed lid of bone, 
about 0.1 mm. in thickness, in the perilymph space. It was attached to the 
membranous labyrinth but completely free from the endosteal edges of the bony 
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walls of the fenestra. There was no new bone regeneration in the periosteal, 
the enchondral or the endosteal layers of the bony walls of the trough-shaped 
fenestra. The bony lid was carefully removed, but not without injuring the 
membranous labyrinth. The hearing was further impaired. This bony lid was 
probably the result of failure to remove particles of bone dust which had settled 
on the outer wall of the membranous labyrinth. The response to the fistula test 
remained negative. The vestibular function became impaired. 


Case 21.3—Exposure and inspection of the fenestra in the external semicircular 
canal revealed the presence of a bony lid, measuring about 0.2 mm. in thickness, 
on the floor of the trough-shaped fenestra, extending from the endosteal edges 
of the bony walls into the perilymph space and attached to the membranous 
labyrinth. There was no new bone regeneration in the periosteal and enchondral 
layers of the lateral bony walls of the trough. The bony lid was successfully 
removed without injury to the membranous labyrinth. Permanent restoration of 
practical hearing resulted in this case. The response to the fistula test is positive 
at the time of writing. The vestibular function is normal. 


Case 27.—Inspection of the fenestra revealed the presence of a narrow band 
of connective tissue extending from the bony structure of the mastoid cavity into 
the trough-shaped excavation in the bony capsule of the external semicircular 
canal. Removal of this connective tissue band disclosed a newly formed bony 
lid, about 0.1 mm. in thickness, attached to the endosteal margins of the fenestra. 
This bony lid was resected, with part of the outer wall of the membranous laby- 
rinth, to which it was adherent. This was accompanied by an escape of perilymph 
and endolymph and resulted in an unusually marked improvement in hearing . 
while the patient was on the table. Several days subsequent to this revision the 
patient kad serous labyrinthitis, which resulted in complete recession of the improve- 
ment in hearing plus a still further impairment. The response to the fistula test 
remained negative. The vestibular function was impaired. ‘ 


Case 34.—Two-thirds of the fenestra was found to be closed by newly regen- 
erated bone, but the anterior third was still open. The fenestra was enlarged, 
and a good improvement in hearing was obtained. This lasted for three weeks, 
after which it receded until the hearing reached the preoperative level. The 
response to the fistula test gradually became negative. The vestibular function 
remained normal. 


Case 35.—The fenestra in this case was found to be completely closed and 
obliterated by new bone. In an attempt to create a new fenestra it was found 
that the innermost layer of the newly regenerated bone was extending beyond 
the endosteal layer of the bony walls of the fenestra into the perilymph space. 
The endosteum was observed to be separated from the endosteal layer of the 
bony capsule and pushed into the lumen of the horizontal canal. Instead of an 
attempt at removal of this innermost layer of the newly regenerated bone at 
the risk of injuring the membranous labyrinth, the floor of the fenestra was 
widened and the perilymph space opened all around the bony lid, the bony lid 
being left in situ. A marked improvement in hearing was thus obtained, which 
lasted for about three weeks. At the end of this time the response to the fistula 
test again became negative, and the hearing returned to the preoperative level. 
The vestibular function remained normal. 


Case 45.—The fenestra was found to be completely obliterated as a result of 
osteogenesis. The newly formed bone extended into the lumen of the canal. A 


| 

ig 

4 


Fig. 23.—Fibrosis. Note the mass of fibrous tissue filling and obliterating the 
entire fenestra in the external semicircular canal. 


Fig. 24.—Osteogenesis. Note the bony lid attached to the endosteal layer 
of the bony walls of the fenestra in the external semicircular canal, extending into 
the perilymph space. 
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Fig. 25—Osteogenesis. The photomicrograph shows a section of the bony lid removed from the 
enestra in the external semicircular canal. (Prepared by Dr. Edmund P. Fowler, Jr.) 
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new fenestra was created, but no improvement in hearing was obtained on the 
operating table. Serous labyrinthitis followed, and this resulted in impairment of 
the hearing to a level lower than the preoperative. The response to the fistula 
test remained negative. The vestibular function became impaired. 


Case 58.—A lid of newly regenerated bone, about 0.1 mm. in thickness, was 
found in the perilymph space, attached to the membranous labyrinth. The bony 
lid was left in situ, the floor of the fenestra was enlarged and the opening into 
the perilymph space was widened around the entire circumference of this bony 
a lid. Improvement in hearing was obtained. The response to the fistula test became 
positive. 


= Case 59.—The fenestra in this case was found to be closed as a result of 
_ fibrous tissue formation. The band of fibrous tissue was successfully removed 
without injuring the membranous labyrinth. Improvement in hearing resulted, 
‘ which lasted for about three weeks. The response to the fistula test then became 
‘ negative again, and the auditory improvement receded. The vestibular function 

remained normal. 


Case 46.—The fenestra was found to be completely closed as a result of new 
bone regeneration. There was a linear crevice in the longitudinal diameter of the 
periosteal layer of the newly formed bone, which did not communicate, however, 

with the perilymph space. A new fenestra was created. A marked improvement in 
hearing ensued. The vestibular response to the fistula test became positive. The 
os improvement in hearing was permanently maintained. 


Case 70.—The fenestra was found to be almost completely obliterated by 
newly regenerated bone. The membranous labyrinth was bound down by adhesions 
to the endosteal edges of the walls of the fenestra, thus sealing the perilymph space. 


A new fenestra was created, and the adhesions between the membranous laby- 
rinth and endosteum were carefully incised, which opened the perilymph space. 
The hearing was markedly improved. Four weeks later the response to the 
fistula test, which was gradually becoming less active, became completely negative 
again, and the hearing receded to the preoperative level. The vestibular function 
remained normal. 


Case 88.—The fenestra in this case was found to be completely obliterated 
by newly formed bone. A new fenestra was created. An improvement in hearing 
resulted, which lasted for three weeks, after which the response to the fistula 
test became negative again and the hearing receded to the preoperative level. The 
vestibular function remained normal. 

Several months later the fenestra was again investigated. This time complete 
closure of the fenestra as a result of osteogenesis was again observed. A new 
fenestra was created. A Thiersch skin graft about 10 mm. long and 5 mm. wide 
was taken from the left thigh and placed with its bleeding surface against the 
periosteum-lined inner surface of the portion of the tympanomeatal membrane 
destined to cover the fenestra in the horizontal semicircular canal. Thus, the 
meatal portion of the tympanomeatal membrane was converted into a membrane 
whose outer and inner surfaces were both epithelized. This Thiersch graft was 
placed in position so that a margin of periosteum-lined surface was left in order 
to permit the membrane to adhere to the bony surface of the mastoid cavity. As 
-" a result of this transformation of the tympanomeatal membrane, when this 
membrane was eventually placed and held in position the fenestra in the external 
7 semicircular canal was covered with an epithelized surface instead of the periosteum- 
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lined surface, which had been used previously. Permanent restoration of hearing 
was thus obtained. The response to the fistula test became and remained strongly 
positive. The vestibular function remained normal. 


Case 71.—The fenestra was found to be completely obliterated by new bone 
formation. A new fenestra was created. The meatal portion of the tympanomeatal 
membrane was converted into a membrane the inner and outer surfaces of which 
were both epithelium lined by employing a Thiersch graft in the same manner as in 
case 88. The hearing was improved, but not to the practical level. The response 
to the fistula test became and remained positive. The vestibular function remained 
normal. 


Case 72.—Inspection of the fenestra revealed its complete closure as a result 
of osteogenesis. A new fenestra was created. A Thiersch graft was employed in 
the same manner as in cases 88 and 71 and for the same purpose. The hearing 
was improved but did not reach the practical level. The response to the fistula 
test became and remained positive. The vestibular function remained normal. 


Case 97.—Exposure of the fenestra revealed a layer of newly formed bone 
lying over the convexity of the horizontal canal and extending into the fenestra. 
This layer of newly formed bone was readily removed with a no. 0000 curet. On 
removal of this plug of callus, the perilymph space surrounding the membranous 
labyrinth was found to be wide open. A bony lid, about 0.1 mm. in thickness, 
completely separated from the endosteal edges of the fenestra and lying attached 
to the outer surface of the membranous labyrinth, was encountered. This lid 
was carefully removed without injuring the membranous labyrinth. The tympano- 
meatal membrane, the inner surface of which was converted with a Thiersch graft 
into an epithelium-lined surface in the same manner as in cases 88, 71 and 72, 
was then placed in position. Restoration of practical hearing resulted. The 
response to the fistula test became and remained positive. The vestibular function 


remained normal. 


Case 56.—The fenestra was found to be completely obliterated by newly 


regenerated bone. A new fenestra was created. The inner, periosteum-lined 


surface of the meatal portion of the tympanomeatal membrane was converted 


into an epithelium-lined surface by means of a Thiersch graft and employed to 


cover the fenestra in the same manner as in cases 88, 71, 72 and 97. A practical 


improvement in hearing was obtained. The response to the fistula test became 


and remained positive. The vestibular function remained normal. 


Case 5.°—Exposure and inspection of the fenestra in the external semicircular 
canal revealed the presence of a bony lid, 0.1 mm. in thickness, extending from 
the endosteal margins of the bony walls of the fenestra into the perilymph space 
and adhering to the membranous labyrinth. There was no new bone regeneration 
in either the periosteal or the enchondral layers of the walls of the fenestra. This 
lid of bone was removed, but not without injuring the membranous labyrinth. 
Further impairment of hearing resulted. The response to the fistula test remained 
negative. The vestibular function was impaired. 


Case 8.°—In this instance the fenestra was found to be closed by newly formed 
bone with the exception of a pinpoint perforation into the perilymph space. A new 
fenestra was created and resulted in a marked improvement in hearing, which 
receded to the preoperative level within three weeks. The response to the fistula 
test became negative once more, and the vestibular function remained normal. 


Several months later a second revision of the fenestra was undertaken. This 
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Fig. 26.—Revision of the fenestra in a patient aged 40. 
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time a complete obliteration of the entire fenestra by an inlay of yellowish, newly 
regenerated bone was observed. A new fenestra, down to the perilymph space, 
was created, and a marked improvement in hearing was obtained, which lasted 
for about four weeks. At the end of this time the hearing receded to the preopera- 
tive level, and the response to the fistula test, which had been positive for four 
weeks, became negative again. The vestibular function remained normal. The 
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Fig. 27.—Revision of the fenestra in a patient aged 41. 


fenestra was inspected and revised several months later for the third time. Again 
the fenestra was found to be completely obliterated by newly regenerated bone. 
In the center of the longitudinal diameter of this newly formed layer of bone 
there was a linear separation, about 0.05 mm. in width, communicating with the 
perilymph space. A new fenestra was again created, and again a marked improve- 
ment in hearing resulted. Three weeks later, this improvement once more receded 
until the hearing reached the preoperative level, the response to the fistula test 
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again became negative and the vestibular function was still unimpaired. A fourth 
revision of the fenestra was recently performed. Again the fenestra was found 
completely obliterated by newly formed bone. This time a new fenestra was 
created, a Thiersch graft from the thigh was placed with its bleeding surface 
against the periosteum-lined inner surface of the meatal portion of the tympano- 
meatal membrane and with the epithelized surface of the Thiersch graft facing 
the fenestra, as in cases 88, 71, 72, 97 and 56. The thus newly epithelized inner 
surface of the tympanomeatal membrane was placed and held in contact with 
the newly created fenestra in the external semicircular canal. At the time of 
writing, the improvement in hearing is very marked, the vestibular response to 
the fistula test has become strengly positive and the vestibular function is normal. 
Not enough time has elapsed to enable me to pass final judgment. 


Case 106—A bony lid, about 0.2 mm. in thickness, was found on the floor 
of the fenestra, separated from the enchondral layer but attached to and extending 
from the endosteal layer of the bony capsule and also extending into the perilymph 
space. This bony lid was adherent to the membranous labyrinth. It was removed 
without injuring the membranous labyrinth. A Thiersch graft was employed to con- 
vert the inner, periosteum-lined surface of the tympanomeatal membrane into an 
epithelium-lined inner surface, as in cases 88, 71, 72, 97, 56 and 8. The improve- 
ment in hearing is marked, and the response to the fistula test is now positive. 
The final result has not yet been determined because not enough time has passed 
for final judgment. 


In the following 4 cases inspection and revision of the fenestra in 
the external semicircular canal were done because the improvement 
originally obtained by fenestration receded until the hearing reached 


the preoperative level several months later in spite of the fact that the 
vestibular response to the fistula test remained permanently positive. 
The activity of this vestibular response, however, was considerably 
diminished as compared to that of the response obtained the first few 
postoperative weeks. 


Case 7.5—The fenestra was found to be wide open but much smaller than its 
original size. Circumscribed osteogenesis had taken place, leaving a considerable 
portion of the fenestra permanently open. Owing to the decrease in size of the 
fenestra, the tympanomeatal membrane which covered it became an impediment 
to free mobilization of the perilymph and the endolymph by air-borne sound. This 
was corroborated by the fact that as soon as the tympanomeatal membrane was 
elevated and the fenestra was exposed directly to air-borne sound a marked improve- 
ment in hearing ensued. The fenestra was therefore enlarged and was again covered 
with the tympanomeatal membrane. A practical improvement in hearing followed, 
which was permanently maintained. The vestibular response to the fistula test 
is nOW very active. 


Case 11.83—The fenestra was found to be wide open but greatly diminished 
as a result of circumscribed osteogenesis. A small lid of bone, measuring about 0.1 
mm. in thickness, was found within the perilymph space, adherent to the membranous 
labyrinth but free from the endosteal margins of the fenestra. As soon as the 
tympanomeatal membrane was elevated, a marked improvement in hearing followed. 
The fenestra was enlarged, thus opening a larger area of perilymph space, in order 
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Fig. 28.—Osteogenesis. Note the newly formed bone obliterating the entire 
fenestra in the external semicircular canal. 


Fig. 29.—Osteogenesis. Note the circumscribed and self-limited area of newly 
regenerated bone which has decreased the original size of the fenestra in the 
external semicircular canal. 
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Fig. 30.—Fibrosis. Note the fan-shaped band of fibrous tissue extending from 
the floor of the mastoid cavity into the perilymph space of the fenestra in the 


external semicircular canal. 


Fig. 31.—Periosteum-lined inner surface of the meatal portion of the tympano- 
meatal membrane converted into an epithelium-lined surface with either a con- 
junctival mucous membrane graft or a Thiersch dermal graft. 
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to improve the mobility of the perilymph and endolymph for air-borne sound, 
the freedom of which depends on the relation between the size of the fenestra 
and the thickness of the membrane covering it. The small bony lid was left in 
situ. The improvement in hearing lasted for several weeks, after which the 
hearing receded to the preoperative level. The response to the fistula test became 
negative. The vestibular function remained normal. 


Case 12.°—The fenestra was found to be open but greatly diminished as a 
result of circumscribed osteogenesis. The fenestra was enlarged. Serous laby- 
rinthitis developed two days after the operation. The hearing was further impaired. 
The response to the fistula test became negative, and the vestibular function became 
impaired. 

Case 61.—Inspection of the fenestra revealed circumscribed osteogenesis to 
have taken place. The fenestra remained open but was diminished. The fenestra was 
surgically enlarged, and a marked improvement in nearing was temporarily obtained. 
The response to the fistula test was strongly positive for about three weeks, after 
which it gradually became negative and the hearing subsided to the preoperative 
level. The vestibular function remained normal. Several months later a second 
revision was performed. This time the fenestra was found to be completely 
obliterated by diffuse new bone formation. A new fenestra was created, and a 
Thiersch graft taken from the skin of the thigh was employed to convert the 
inner (periosteal) surface of the meatal portion of the tympanomeatal membrane 
into an epithelium-lined surface, as in cases 88, 71, 72, 97, 56, 8 and 106. A 
marked improvement in hearing was obtained. Eighteen weeks have passed since 
the last revision, and the improvement in hearing obtained as a result thereof may 
now be considered permanent. 


In the following 2 cases inspection and revision were done because 
the fenestra was originally made inadequate in size and because, although 
a marked improvement in hearing followed opening of the perilymph 
space, the hearing receded to the preoperative level as soon as the 
small fenestra was covered by the tympanomeatal membrane, and 
remained so permanently. The vestibular response to the ‘istula test 
was positive and active in these cases. 


Case 39.—Inspection of the fenestra revealed it to be wide open but inade- 
quate in size. No new bone regeneration had taken place. The fenestra was 
enlarged and covered with the tympanomeatal membrane. A marked improve- 
ment in hearing occurred and was permanently maintained. The response to the 
fistula test became strongly positive and remained so. 


Case 62.—The fenestra was open but inadequate in size. No new bone regen- 
eration was observed. The fenestra was enlarged and a marked improvement in 
hearing followed, which lasted for about three weeks, after which the hearing 
receded to the preoperative level. The vestibular response to the fistula test 
became negative. The vestibular function remained normal. 

A second revision of the fenestra was performed several months later. The 
fenestra was found this time to be completely obliterated by newly formed bone. 
A new fenestra was created. A conjunctival graft, 15 mm. long and 10 mm. wide, 
was taken from the left eyeball and placed with its bleeding surface against 
the periosteum-lined surface of the meatal portion of the tympanomeatal membrane. 
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The inner surface of the tympanomeatal membrane was thus converted into a 
mucosa-lined, epithelium-covered surface. The fenestra was then covered with 
the epithelium-lined mucosal surface of the tympanomeatal membrane. Several 
days after the operation the patient had circumscribed serous labyrinthitis. The 
hearing, which had been improved for the first few days, receded to the pre- 
operative level. The response to the fistula test became negative owing to the 
inflammatory changes which had taken place within the vestibular portion of 
the labyrinth as a result of the labyrinthitis. The negative response to the fistula 
test in such a case cannot be interpreted as due to closure of the fenestra because 
of the existing impairment of vestibular function. Whether the fenestra remained 
permanently open or whether it closed as a result of new bone regeneration will 
be determined in a future revision of the fenestra. 


In the following 5 cases inspection and revision of the fenestra in 
the external semicircular canal were done because the improvement 
in hearing originally obtained by fenestration soon receded until the 
hearing reached the preoperative level. The vestibular response to the 
fistula test, which was very active for the first few weeks, suddenly 
became sluggish and protracted. The vestibular function remained 


normal. 


Case 10—This case was erroneously described in my original report as one 
of fenestration of the right ear but was actually one of fenestration of the left 
ear. The fenestra in this case was found to be wide open. No new bone regeneration 
was observed. The membranous labyrinth was found to be inflamed, thickened 
and adherent to the endosteum. I was unable to sever the adhesions without 
endangering the membranous labyrinth. No improvement in hearing was obtained 
on the operating table. After this revision the hearing was still further impaired. 
The response to the fistula test became negative, but the vestibular function 
remained unimpaired. 


Case 53.—The fenestra was found to be wide open. Neither osteogenesis nor 
fibrosis was observed. The membranous labyrinth was inflamed, thickened and 
adherent to the endosteum. In an attempt to free the membranous labyrinth from 
its adhesions, it was injured and torn. No improvement of hearing occurred on 
the operating table. Serous labyrinthitis developed twenty-four hours after the 
operation, which resulted in a still greater impairment of hearing. The response to 
the fistula test became negative, and the vestibular function was impaired. 


Case 60.—The fenestra was found to be wide open. An extremely narrow and 
thin spicule of bone was found lying on the membranous labyrinth and adherent 
to it. The perilymph space was found to be wide open. The spicule of bone 
was removed without injury to the membranous labyrinth. No improvement in 
hearing resulted. The response to the fistula test remained positive. The vestibular 
function remained unimpaired. 


Case 48.—The fenestra was found to be wide open. No new bone regeneration 
was observed. The membranous labyrinth was thickened, inflamed and adherent 
to the endosteum. The adhesions were incised, and the membranous labyrinth 
was separated from them. Marked improvement in hearing resulted, but this 
lasted only a few days, at the end of which time the hearing receded to a level 
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lower than the preoperative. The response to the fistula test became negative. 
The vestibular function remained normal. 


Case 75.—Inspection of the fenestra revealed no new bone formation. The 
fenestra was wide open, as originally made. The membranous labyrinth was found 
to be inflamed and thickened, with adhesive bands binding it to the endosteum. The 
adhesions were incised and the membranous labyrinth separated from them. A 
marked improvement in hearing resulted, but this lasted only a few days, at 
the end of which time the hearing receded to a level lower than the preoperative. 
The response to the fistula test became negative. The vestibular function remained 


normal. 


In the following case inspection and revision of the fenestra were 
done because after the original operation the tympanomeatal membrane 
sloughed away, leaving the fenestra completely exposed. The improve- 
ment in hearing obtained on the operating table quickly receded, and 
the hearing gradually reached a level much lower than the preoperative. 
The response to the fistula test rapidly became negative, and the 
vestibular function became gradually but increasingly impaired. 


Case 38.—Inspection of the fenestra in this case revealed a fan-shaped band 
of fibrous tissue beginning on the surface of the bony structure of the floor of the 
mastoid cavity in the region below the posterior end of the horizontal semicircular 
canal and extending anteriorly and upward into the fenestra and finally into the 
perilymph space, compressing and displacing the membranous labyrinth, to which 
it became attached. I severed the base of the fibrous tissue band from its attach- 
ment to the floor of the mastoid cavity in order to relieve the tension it was 
exerting on the membranous labyrinth. I did not make any attempt to remove 
the fibrous band from the fenestra, for it could not be accomplished without destroy- 
ing the entire membranous labyrinth. The hearing remained unimproved. The 
response to the fistula test remained negative. The vestibular function remained 
impaired. 

Technic Employed for Exploration of the External Semicircular 
Canal for Revision of the Fenestra——Three endaural incisions were 
made in the same manner as for the original operation, and the triangular 
flap of skin and connective tissue resulting from these incisions was 
removed. Retractors were then inserted. The tympanomeatal mem- 
brane was gently separated and elevated from its bony attachments 
within the mastoid cavity up to the short process of the incus, the entire 
external semicircular canal with its fenestra being exposed to view. 
The thus elevated part of the tympanomeatal membrane was deflected 
anteriorly and laid over the still attached membrana tensa. The fenestra 
was then inspected and revised. The technic employed for revising the 
fenestra proper varied with the findings within the fenestra. The 
elevated portion of the tympanomeatal membrane was replaced and held 
in position with paraffin mesh gauze. 
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COMMENT 

A review of the variety of gross histologic and pathologic observa- 
tions in the fenestrae of the horizontal semicircular canal in 31 cases, 
undertaken whifé searching for an explanation of my failure to restore 
practical hearing in these cases, must necessarily lead to the following 
conclusions : 

1. A negative response to the fistula test accompanying a recession 
of the improvement in hearing does not necessarily mean that closure 
of the fenestra has taken place unless definite evidence of normal 
vestibular function is present. 

2. When closure of the fenestra has taken place, it does not neces- 
sarily follow that osteogenesis is the cause of such closure. The fenestra 
may have closed as a result of fibrosis. 


3. Osteogenesis does not always result in complete closure of the 
fenestra. Osteogenesis may halt before it succeeds in closing the entire 
fenestra, or it may take place only in a circumscribed part of the fenestra. 


4. Osteogenesis is the predominating cause of closure of the fenestra. 

5. Osteogenesis begins in the endosteal layer, never involves the 
enchondral layer and eventually may involve the periosteal layer of the 
bony walls of the fenestra. 

6. Revision of the fenestra involves a much greater risk to the mem- . 
branous labyrinth than does the original fenestration. 

7. Four to six months should be permitted to elapse after evidence 
of closure of the fenestra manifests itself before revision is undertaken. 

8. It is best to wait for complete obliteration of the entire defect in 
the horizontal canal by osteogenesis and then to create a new fenestra 
instead of revising early and attempting to remove a bony endosteal lid. 

9. The removal of a bony lid which involves the endosteal layer 
only can seldom be accomplished without injuring the membranous 
labyrinth, because such a lid is always attached to the membranous 
labyrinth. 

10. To date, the best results following revision of the fenestra were 
obtained in those cases in which the inner (periosteum-lined) surface 
of the meatal portion of the tympanomeatal membrane was converted 
into an epithelium-lined surface with the use of a Thiersch skin graft 
before it was placed over the revised fenestra. 


OSTEOGENESIS AND ITS PREVENTION 
As a direct result of the technic employed, the newly created fenestra 
in the horizontal semicircular canal closed because of osteogenesis in 
only 19 of the 120 cases in which the operation was performed. 
Because of the fact that as a result of my technic closure of the newly 
created fenestra became the rare exception instead of the common rule 
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as heretofore reported with use of the technics of Holmgren* and 
Sourdille,> one cannot help concluding that there must exist certain 
factors in the technic which I advocate which tend to prevent bone 
regeneration within the newly created fenestra. Sourdille’s claim that 
repeated fistulization will result inevitably in the arrest of new bone 
formation is not logical and does not stand the test of trial. The newly 
formed bone cannot be removed without removing some of the bony 
capsule. This is equivalent to a primary injury of bone similar to the 
first attempt at fenestration. If the newly formed bone could be removed 


Fig. 32.—High power photomicrograph of a defect made with a sharp burr. 
Note the bone regeneration. (The photomicrograph is presented through the 
courtesy of Dr. Norton Canfield.) 


like a sequestrum without injuring or removing any further the bony 
capsule of the labyrinth, Sourdille’s argument that exhaustion of osseous 
regenerative power takes place might have a basis. I have revised the 
fistula in 1 patient four times and found that regeneration of bone had 
taken place every time. I believe that when the fistula remained open 


4. Holmgren, G.: The Surgery of Otosclerosis, Ann. Otol., Rhin. & Laryng. 
46:3 (March) 1937. 

5. Sourdille, M.: New Technique in the Surgical Treatment of Severe 
and Progressive Deafness from Otosclerosis, Bull. New York Acad. Med. 13: 
673 (Dec.) 1937. 
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in the occasional case described by Sourdille, after either primary or 
repeated fistulization, it was accidental and not based on any biologic 
law which lends itself to constant repetition. Both Sourdille and Holm- 
gren met with an occasional case in which the fistula stayed open after 
the first attempt at fistulization. In these cases no state of exhaustion 
was reached by the bone. No explanation for this is available, but one 
factor stands out, namely, that neither of these workers is able to repeat 
this phenomenon at will, because they have no way of knowing the 
underlying factors responsible for it. 


Fig. 33.—High power photomicrograph of a defect made with a dental polish- 
ing burr. (The photomicrograph is presented through the courtesy of Dr. Norton 
Canfield.) 


Canfield® has recently demonstrated microscopically that when 
defects were made in the periosteal bone of a cat’s skull with sharp 
cutting instruments and were covered with the inner (periosteum-lined ) 
surface of the scalp for two weeks, new bone regeneration took place, 
whereas when defects were made in the periosteal bone of the same 


6. Canfield, N.: Labyrinthine Fistulas: Report of Experiments on the Vital 
Response to Various Methods of Producing Defects in Bone, Arch. Otolaryng. 
30:62 (July) 1939. 


~ 

4 


LEMPERT—RESTORATION OF HEARING IN OTOSCLEROSIS 751 


cat’s skull with the dental polishing burr which I employ for fenestrating 
the external semicircular canal and were covered with the inner (peri- 
osteum-lined) surface of the scalp for the same period, new bone 
regeneration did not take place. 

Canfield, as a result of this experiment, concluded as follows: 


1. Morphologic variations in bone fistulas were produced by different methods. 


2. The response of vital periosteal bone differs significantly when defects are 
made with different instruments, although the defects are uniformly covered by 
the same type of tissue. This evidence makes me believe that the essential point to 
be considered in maintaining labyrinthine fistulas is the management of the bone 
itself with less regard to the nature of the tissue placed over the defect. 


It seems to me that the experiment performed by Canfield and the 
results obtained therefrom do not quite warrant the extent of his con- 
clusions. After a careful study of my cases, the following observations 
with regard to osteogenesis were made. 

Whenever a new fenestra was made with a polishing and burnishing 
burr and was left uncovered, osteogenesis did not take place. How- 
ever, when a fenestra was created with a sharp cutting burr and was 
left uncovered, osteogenesis did take place. I have also observed that 
whenever a new fenestra was made in the external semicircular canal 
with a polishing and burnishing burr and was then successfully covered 
with the epithelium-lined mucosal inner surface of Shrapnell’s membrane, 
osteogenesis did not result. When a fenestra was made with the polish- 
ing and burnishing burr and was then covered with the periosteum-lined 
inner surface of the meatal cutaneous portion of the tympanomeatal 
membrane, osteogenesis did take place. The foregoing observations led 
me to the conclusion that both the polishing burr and the epithelium- 
lined mucosal inner surface of Shrapnell’s membrane are essential, inter- 
dependent factors in the prevention of new bone formation within the 
newly created fenestra after it is covered with a membrane. 

Analysis of these observations suggests that the polishing burr 
diminishes the power of osseous regeneration within the bony walls 
of the newly created fenestra but that when the fenestra is covered with 
a periosteum-lined surface of a membrane the periosteum adheres to the 
injured bony walls of the fenestra, nourishes these walls and slowly 
stimulates and restores to them the power of new bone regeneration. 

In correlating Canfield’s experiment with the aforementioned gross 
observations made in the 120 cases in which I have operated, it seems 
to me that the only conclusion which can possibly be reached as a 
result of Canfield’s limited experiment is that the dental polishing burr 
diminishes and retards the power of periosteal bone regeneration. This 
experiment in no way proves that osseous regenerative power was 
destroyed in the defect made. As a result of my own gross observations 
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on living subjects and with nothing in Canfield’s experiment to point to the 
contrary, I am convinced that the type and nature of the tissue employed 
to cover the fistula is an important factor in maintaining the fistula 
permanently open after its power of bone regeneration has been 
diminished and retarded by use of the dental polishing burr. To my 
mind, the reason bone regeneration was not observed by Canfield in 
the defect of the cat’s skull, which was made with the polishing burr and 
covered with periosteum-lined scalp, was not that the power of bone 
regeneration had been destroyed but rather that the defect in the perios- 
teal bone, in which the power of bone regeneration had been diminished 
and retarded, had not been permitted to be nourished long enough by 
the periosteum-lined scalp to result in new bone formation. The defects 
made with a sharp instrument, which did not retard bone regeneration 
when covered with the periosteum-lined scalp, regenerated rapidly. If 
Canfield had left the defect made with the polishing burr covered with 
the periosteum-lined scalp long enough to withstand the test of time, he 
would have then been justified in drawing the conclusions he did. In 
none of the cases which came under my observation did bone regenera- 
tion begin in a fistula made with the polishing burr earlier than three 
weeks after the operation. It did not begin, as a rule, until the fifth 
or sixth postoperative week. 

From my observations during revisions of the fenestra, I was also 
forced to conclude that new bone regeneration within the fenestra begins 
not in the periosteal but in the endosteal layer of the bony capsule and 
either may stop there, without involving the periosteal layer, or may 
eventually involve the periosteal layer of the bony walls of the fenestra, 
but that it never takes place within the enchondral layer. Whenever a 
fenestra was revised, soon after evidence of its closure manifested itself 
the newly formed bone was observed to be limited to the endosteal layer 
in the form of a thin bony lid about 0.1 mm. in thickness. This bony 
lid was invariably found to be extending from and attached to the endos- 
teal edges of the fenestra and was surrounded by a distinctly visible 
superimposed line of demarcation denoting its separation from the 
enchondral layer. Whenever a fenestra was revised many months after 
evidence of its closure was obtainable, the periosteal layer of the bony 
capsule was found to be completely regenerated, and a thin bony lid, 
which was separated from the enchondral layer and attached to the 
endosteal layer, was encountered as soon as the newly regenerated perios- 
teal bone was removed. The bony lid, which was attached to the 
endosteal layer, was often found to extend into the perilymph space 
and to be attached to the membranous labyrinth. In the formation of 
such a bony lid, small particles of bone dust which found their way 
into the perilymph space and escaped removal undoubtedly played a 


great part. 
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That the dental polishing burr does not destroy the power of osseous 
regeneration is easily proved by the fact that bone regeneration took 
place in a number of my cases in spite of the fact that the fenestrae were 
created with this instrument. Inspection and revision in the cases in 
which the fenestra closed as a result of osteogenesis revealed the fact 
that in none of these cases did I succeed in covering the fenestra with 
Shrapnell’s membrane. Instead, the periosteum-lined surface of the 
meatal portion of the tympanomeatal membrane was found to be strongly 
adherent to the fenestra. When inspecting the fenestra in a number of 
cases in which the hearing did not improve despite the fact that osteo- 
genesis did not take place and the fenestra remained wide open, I found 
that im every one of these cases the epithelium-lined inner mucosal 
surface of Shrapnell’s membrane covered the fenestra and did not-adhere 
to its bony walls. This would suggest that, in addition to diminishing the 
power of bone regeneration with the polishing burr, it is essential to 
cover the fistula with an epithelium-lined membrane, one which will 
not adhere to the bony walls of the fenestra and thus will not nourish 
these walls and stimulate and restore the power of bone regeneration 
which has been retarded by the polishing burr. 

Fortified with the aforementioned findings, I have set out to do a 
series of operations emploving a technic which | hope will definitely 
prove that a fistula made with the polishing burr will remain permanently 
open if covered with the epithelized surface of a membrane. 

If this proves correct, my original technic can be simplified so that 
it will not be necessary to cover the fenestra in the external semicircular 
canal with Shrapnell’s membrane. By covering the fenestra with the 
thinnest portion of the meatal part of the tympanomeatal membrane 
nearest to Shrapnell’s membrane, the inner (periosteum-lined) surface 
ot which has been transformed into an epithelized mucosal surface or an 
epithelized dermal surface, it should be possible invariably to prevent 
osteogenesis and thus to maintain permanently open the ne ‘wly created 
fenestra in the external semicircular canal. 

I have operated in 6 cases of otosclerosis with this new technic. In 
2 of these cases I converted the periosteum-lined inner surface of the 
meatal portion of the tympanomeatal membrane into an epithelized 
mucosal surface by covering it with the bleeding surface of a conjunctival 
graft taken from the patient's eyeball in the region above the cornea. In 
+ cases I employed a Thiersch graft taken from the skin of the patient's 
thigh to transform the inner (periosteum-lined ) surface of the meatal 
portion of the tympanomeatal membrane into an epithelized dermal 
surface by placing the bleeding cut surface of the graft in contact with 
the periosteum-lined surface of the tympanomeatal membrane. Wit! 
this new technic I have done revisions in 9 cases in which I had pre- 
viously operated for otosclerosis and in which the fenestra closed as a 
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result of new bone regeneration. In 1 case I employed a conjunctival 
graft, and in 8 cases I employed a Thiersch graft, in order to convert 
the tympanomeatal membrane into a membrane the outer and inner 
surfaces of which were both epithelium covered. Not enough time has 
elapsed to permit definite final conclusions as to the effect of this new 
technic on the prevention of osteogenesis. At the time of writing eighteen 
weeks have elapsed since the first operation performed by this method. I 
have observed no evidence of gradually diminishing activity of the 
response to the fistula test, indicating that new bone regeneration has 
not yet begun in any of the cases in which the procedure was used. 
I am limiting the employment of this new technic to a series of 20 cases, 
which will be observed for six months as to the effect on osteogenesis. 
The results will be reported subsequently. 


TECHNICAL OBSERVATIONS 


The Lempert fenestration technic for permanent restoration of prac- 
tical physiologic hearing in cases of otosclerosis is based on the theory 
that unimpeded mobility of the perilymph and endolymph for air-borne 
sound is essential to normal hearing by air conduction and that any 
impediment to such mobility results in deafness. Therefore, if in a case of 
“air conduction deafness” due to impediment resulting from otosclerosis, 
permanently free mobility of the perilymph and endolymph for air-borne 
sound could be surgicoanatomically reestablished and the air conduction 
mechanism could be reconstructed to conform to the new surgical anat- 
omy so as to enhance further the newly established mobility of these 
endolabyrinthine fluids for air-borne sound, permanent restoration of 
practical physiologic hearing should be obtained provided the hearing by 
bone conduction in the three conversational frequencies, 512, 1924 and 
2048, is within the indicated limits of normal at the time of operation. 

For permanent restoration of practical hearing in this type of deaf- 
ness, three objectives must be surgically attained : 

1. Creation of an unprotected and unimpeded temporary mobility 
of the perilymph and endolymph for air-borne sound by fenestration of 
the external semicircular canal to overcome the impediment resulting 
from the nonfunctioning fenestra ovalis. 

2. Conversion of this unprotected and unimpeded temporary mobility 
of the perilymph and endolymph for air-borne sound into a protected 
but minimally impeded permanent mobility by covering the fenestra and 
protecting the endolabyrinthine fluids in a manner which will prevent 
any serious recurrence of impediment to the mobility of these fluids. 

3. Further enhancement of the protected, minimally impeded and 
permanent mobility of the perilymph and endolymph for air-borne sound 
in order to raise the permanently improved hearing to the practical level. 
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This is accomplished by surgically so reconstructing the middle ear that 
it will best conform to the new anatomic and physiologic requirements of 
the fenestra in the external semicircular canal and will reassume its 
function of air conduction. 

A careful study of the unprotected and unimpeded temporary mobility 
of the perilymph and endolymph immediately after fenestration of the 
external semicircular canal in the 120 cases in this series and a correla- 
tion of the result with the technic employed in each instance to obtain 
it made the following observations and conclusions possible. 


1. A fistula of any kind, large or small, made in any part of the 
external semicircular canal with either a sharp or a dull instrument (with- 
out injuring the membranous labyrinth) to replace the nonfunctioning 
fenestra ovalis will result in an unprotected and unimpeded temporary 
mobility of the perilymph and endolymph and give a temporary auditory 
improvement of the highest obtainable degree. The reason that’ the 
improvement during this stage of the operation is the maximum obtain- 
able is that in the absence of any impediment between the air-borne 
sound and the perilymph the air-borne sound comes in direct contact with 
the perilymph and mobilizes the perilymph and endolymph to a degree 
previously unattainable. When in the process of creating the fenestra 
the membranous labyrinth is injured, an abnormally great temporary 
auditory improvement ensues, because in the absence of any impediment 
between the air-borne sound and the endolymph the air-borne sound 
comes in direct contact with the endolymph. 


2. Two perfectly functioning fenestrae, one in the cochlear and one 
in the vestibular part of the bony labyrinthine capsule, are essential to 
establish a temporarily unprotected and unimpeded mobility of the peri- 
lymph and endolymph for air-borne sound. It is for this reason that the 
closest surgical approximation to the previously existing anatomic and 
physiologic conditions is best served by creating a window in the external 
semicircular canal. 


3. Prior to the development of my present technic, all my attempts 
to create temporarily unimpeded mobility of the endolabyrinthine fluids 
for air-borne sound by making a fistula in the basal turn of the cochlea 
in the region of the promontory to replace the nonfunctioning oval 
window and thus obtain a temporary marked improvement in hearing 
were unsuccessful. Two fenestrae opening into the scala tympani or two 
windows opening into the scala vestibularis will not result in improve- 
ment of hearing. 


4. A fenestra created in the external semicircular canal to replace 
the functionally impeded fenestra ovalis will not result in an improve- 
ment in hearing if the fenestra cochlearis happens also to be impeded 
functionally. Under such circumstances, in addition to creating a new 
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fenestra in the external semicircular canal it is necessary also to create 
a fenestra in the cochlear promontory in order to obtain a temporarily 
unprotected and unimpeded mobility of the perilymph and endolymph for 
air-borne sound. 

5. The temporarily unprotected and unimpeded mobility of the 
perilymph and endolymph immediately following fenestration of the 
external semicircular canal, which is accompanied by a temporary 
auditory improvement of maximum degree, is an unnatural state of 
direct exposure of perilymph to air-borne sound, which cannot be per- 
mitted to continue for any length of time without subjecting the mem- 
branous labyrinth to the danger of being damaged either by infection or 
by inflammatory changes resulting from exposure. 

A careful study of the protected but minimally impeded permanent 
mobility of the perilymph and endolymph for air-borne sound in the 
120 cases in which operation was done, obtained by covering the fenestra 
in the external semicircular canal with the tympanomeatal membrane, and 
a correlation thereof with the technic employed in each instance to obtain 
it resulted in the following observations : 

1. Any kind of fenestra, large or small, made in any part of 
the external semicircular canal with either a sharp or a dull instru- 
ment, with or without injuring the membranous labyrinth, to replace 
the functionally impeded fenestra ovalis, will result in an unprotected and 
unimpeded temporary mobility of the perilymph and endolymph and 
give a temporary auditory improvement of the highest obtainable degree. 
But only a fenestra of a certain size and shape, made in a definite way 
with a particular kind of instrument in a prescribed location within the 
external semicircular canal and created without injuring the membranous 
labyrinth, will result in the kind of unprotected and unimpeded temporary 
mobility of the endolabyrinthine fluids which can be technically converted 
successfully into a protected and minimally impeded permanent mobility 
of the perilymph and endolymph for air-borne sound and give a 
permanent restoration of practical hearing. 

2. A check and recheck of the various types of fenestrae created in 
the 120 cases in which operation was performed and correlation of the 
improvement ultimately maintained in each case led me to the conclu- 
sion that the best protected and least impeded permanent mobility of 
the perilymph and endolymph will result when the fenestra is created 
in accordance with the technic described in the section on technical 
minutiae. 

3. The degree of auditory improvement maintained permanently 
after the fenestra has been covered with the tympanomeatal membrane 


varies and is in direct proportion to the size of the fenestra created in the 
horizontal canal. The larger the fenestra, the less impeded the permanent 
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protected mobility of the endolabyrinthine fluids for air-borne sound will 
be after the covering of such a fenestra with the tympanomeatal mem- 
brane. This fact was observed by studying the variations in degree of 
improvement which followed the covering of fenestrae varying in length 
from 2 to 7 mm. and in width from 0.5 to 1.5 mm. with the membrane. 
It was corroborated also by recording audiometrically the hearing by air 
conduction in those cases in which the newly created fenestra, after having 
been covered with the membrane, began to show signs of gradual closure 
as a result of new bone formation. I observed that the auditory improve- 
ment gradually receded as the progressive osteogenesis kept gradually 
impeding the mobility of the perilymph and endolymph for air-borne 
sound by decreasing the size of the fenestra. When osteogenesis ulti- 
mately closed the fenestra, the impediment to the mobility of the peri- 
lymph and endolymph was sufficient to cause complete recession of the 
hearing to the preoperative level. The degree of sensitivity of the ves- 
tibular response of the membranous labyrinth to the gentlest contact of a 
lightly wound cotton applicator with the membrane covering the fenestra, 
judged by the rapidity of the nystagmus elicited, was employed as a 
measurement for determining the gradual diminution in the size of the 
fenestra in those cases in which the fenestra eventually closed. The best 
protected and least impeded permanent mobility was obtained when the 
fenestra was about 7 mm. long and 1.5 mm. wide. The tympanomeatal 
membrane, when employed to cover a smaller fenestra, will create suffi- 
cient impediment to mobilization of the perilymph and endolymph for 
air-borne sound to prevent permanent maintenance of the degree of 
improvement necessary for practical hearing. 

+. The degree of auditory improvement which ensues immediately 
after fenestration of the external semicircular canal is always lowered 
by covering the fenestra with the tympanomeatal membrane. The 
degree to which this improvement is reduced and the amount of perma- 
nent hearing ultimately maintained depend on which part of the tym- 
panomeatal membrane is employed to cover the fenestra. 

5. Not only the degree but the permanency of mobility of the 
perilymph for air-borne sound varies in accordance with the part of 
the tympanomeatal membrane made available and employed to cover 
the fenestra. 

6. The tympanomeatal membrane is a continuous, well vascularized, 
endaurally created surgicoplastic membrane consisting of the membrana 
tensa the membrana flaccida and the cutaneous lining of the supero- 
anterior, superior, superoposterior and posterior bony walls of the 
external auditory canal. The outer surface of the tympanomeatal mem- 
brane consists of a continuous dermal layer which unites the meatal and 
tympanic portions of the membrane and holds them together. The inner 
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surface of the tympanomeatal membrane consists of the meatal (non- 
epithelized, periosteum-lined) portion, which is separated from the tym- 
panic (epithelized, mucosalined) portion. The meatal (periosteum-lined ) 
portion of this membrane is thickest at its outermost margin and gets 
thinner and thinner as it approaches the tympanic (epithelized, mucosa- 
lined) portion of the membrane. This tympanomeatal membrane is 
free from all bony attachments with the exception of the anterior and 
inferior margins of the sulcus tympanicus, to which it remains attached. 
This membrane cannot be created by the postauricular route of approach. 


7. Except the membrana tensa, which is employed to seal the tym- 
panum, any part of the remaining portion of the tympanomeatal 
membrane, which consists of the membrana flaccida and the cutaneous 
lining of the bony portion of the external auditory canal, is available 
for covering and protecting the fenestra in the external semicircular 
canal. The degree and permanence of mobility of the perilymph and 
endolymph for air-borne sound obtained by covering the fenestra vary, 
however, with the portion of the available part of the tympanomeatal 
membrane employed to cover the fenestra. 


8. The best protected and least impeded permanent mobility of the 
perilymph and endolymph for air-borne sound was obtained when the 
tympanomeatal membrane was sufficiently liberated and successfully so 
manipulated that the portion thereof known as Shrapnell’s membrane was 
made to reach and cover the entire fenestra in the external semicircular 
canal. Because Shrapnell’s is a very thin and vibrant membrane, it 
created the least amount of immediate impediment to mobilization of 
the perilymph and endolymph by air-borne sound. Because the inner 
surface of Shrapnell’s membrane is mucosa lined and epithelized, it did 
not adhere to the highly polished and burnished bony walls of the fen- 
estra and therefore did not stimulate new bone regeneration, which 
eventually would have impeded the mobility of the perilymph and endo- 
lymph for air-borne sound. The fenestra in these cases remained per- 
manently open without decreasing from its original size. This was 
corroborated by the continuously sensitive activity of the vestibular 
response of the membranous labyrinth to the fistula test, which could 
always be elicited in these cases by gently touching Shrapnell’s membrane 
with a lightly wound cotton applicator. In all such cases permanent 
restoration of practical hearing was obtainable. 


9. In some cases, in which the external auditory canal was very long, 
tortuous and narrow and both the membrana tensa and flaccida were 
unusually small, Shrapnell’s membrane could not be made to reach 
and cover the fenestra in the external semicircular canal. In these cases 
the inner (periosteum-lined) surface of the thinnest part of the cutaneous 
meatal portion of the tympanomeatal membrane, which is immediately 
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adjacent and attached to Shrapnell’s membrane, was employed to cover 
the fenestra. Although the protected mobility of the perilymph and endo- 
lymph for air-borne sound which was immediately obtained was very 
good and resulted in a good auditory improvement, it could not be 
permanently maintained. Three to four weeks after the operation the 
hearing began to recede, and the vestibular response to the gentle contact 
of a lightly wound cotton applicator with the membrane covering the 
fenestra became less active, thus suggesting the return of a gradually 
increasing impediment to the mobility of the perilymph and endolymph 
for air-borne sound. After the sixth to the eighth postoperative week 
the hearing receded to the preoperative level, and the vestibular response 
to the fistula test became negative, indicating that the impediment had 
reached the preoperative state, thus rendering the perilymph and endo- 
lymph immobile again for air-borne sound. Tests of the vestibular 
function of the membranous labyrinth in such cases revealed it to be 
normal. Inspection of the fenestra invariabiy revealed complete closure 
by new bone formation. 


10. Prior to the development and employment of my present fenestra- 
tion technic, I created a tympanomeatal membrane for covering the 
fenestra by performing an endaural mastoidoatticotomy (modified radi- 
cal) without liberating the tympanic membrane from its anchorage to 
the ossicular chain and from its attachment to the sulcus tympanicus. 
I covered the fenestra in the external semicircular canal with the inner 
(periosteum-lined) surface of the outermost, thickest part of the 
cutaneous meatal portion of the tympanomeatal membrane which was 
most distant from Shrapnell’s membrane and the only part of the 
membrane which could be made to reach and cover the fenestra. This 
membrane, because of its thickness, immediately impeded mobilization 
of the endolabyrinthine fluids by air-borne sound and reduced the audi- 
tory improvement obtained by fenestration to an unusually low degree 
but not quite to the preoperative level. Within three to six weeks after 
the operation the perilymph and endolymph were immobile once more 
for air-borne sound, and the mediocre auditory improvement which 
had been obtained receded until the hearing reached the preoperative 
level. The vestibular response of the membranous labyrinth to the 
fistula test, which had been active for the first three weeks, soon decreased 
in its activity, until it completely disappeared three to six weeks after 
the operation. The vestibular function of the membranous labyrinth 
remained normal. Closure of the fenestra by new bone formation was 
invariably found on inspection of the fenestra in such cases. 


11. Permanent protected mobility of the perilymph and endolymph 
for air-borne sound was never obtained when a fenestra in the external 
semicircular canal was made with a sharp cutting burr instead of with 
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a dull polishing burr and was then covered with Shrapnell’s or any other 
part of the tympanomeatal membrane. The improvement obtained in 
such cases was always temporary, and the hearing quickly receded to 
the preoperative level. The vestibular response to the fistula test, which 
was always active for the first two to three postoperative weeks, quickly 
diminished and completely disappeared within four to six weeks. On 
inspection of the fenestra, complete closure by bone regeneration was 
always encountered. 

12. Amputation of the head and neck of the malleus is essential for 
permanent restoration of practical hearing. Since the creation of per- 
manent protected mobility of the perilymph and endolymph for air-borne 
sound resulted only when a fenestra in the external semicircular canal 
made with the polishing and burnishing burr was covered with Shrap- 
nell’s membrane, and since Shrapnell’s membrane cannot be manipulated 
and made to reach such a fenestra unless the membrana tensa has been 
first liberated from its anchorage to the ossicular chain and then freed 
from the posterior, superior and superoanterior walls of the sulcus 
tympanicus, the technical necessity of amputating the head and neck 
of the malleus to permit such liberation and manipulation of the tympanic 
membrane becomes obvious. The amputation of the head and neck of 
the malleus is also essential to permit hermetic sealing of the tympanic 
cavity to the exclusion of the epitympanic recess. 

13. When blood was permitted to accumulate and remain within a 
polished and burnished fenestra which was covered with Shrapnell’s 
membrane, the mobility of the perilymph and endolymph for air-borne 
sound became impeded immediately. The improvement in hearing 
obtained by fenestration was greatly reduced as soon as the fenestra 
was covered. The vestibular response to the fistula test was sluggish from 
the very start and completely disappeared within two weeks after the 
operation. The vestibular function remained normal. Inspection of the 
fenestra in these cases revealed the formation of fibrous tissue within 
the fenestra. 

14. The tympanomeatal membrane is a viable membrane because it 
carries its own blood supply, which is adequate. As long as a reasonable 
amount of precaution is exercised not to apply too much pressure in 
placing the paraffin mesh gauze over the extremely thin inner 5 mm. 
of the meatal portion of the membrane which is attached to the membrana 
flaccida, there is no danger of interfering with its circulation. Too much 
pressure may result in the sloughing of this membrane. 

15. Permanent mobility of the perilymph and endolymph for air- 
borne sound resulting in permanent restoration of practical hearing 
cannot be obtained unless the newly created fenestra in the external 
semicircular canal is covered and protected by a viable membrane. 
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Whenever the fenestra was left uncovered, either deliberately or because 
of sloughing of the membrane, the mobility of the endolabyrinthine fluids 
for air-borne sound became rapidly impeded, and the improvement 
obtained by fenestration rapidly receded, often until the hearing reached a 
level lower than the preoperative. The vestibular response to the fistula 
test disappeared completely within two to three weeks after the operation. 
The vestibular function remained normal. Inspection of the fenestra 
many months after the operation in these cases invariably revealed a fan- 
shaped band of fibrous tissue extending from the bony floor of the 
mastoid cavity into the fenestra in the horizontal canal, invading the 
perilymph space and adhering to, pressing on and displacing the mem- 
branous labyrinth. 

A study of the improvement in hearing resulting from enhancement 
of the protected and minimally impeded permanent mobility of the 
perilymph and endolymph for air-bone sound by surgical reconstruction 
of the middle ear and correlation of this enhanced auditory improvement 
with the technic employed to obtain it led to the following observations 
and conclusions : 

1. Permanent restoration of practical physiologic hearing was 
obtained only in those cases in which, in addition to fenestration of the 
horizontal semicircular canal, (a) the tympanic cavity was widened to 
include the newly created fenestra; (b) the head and neck of the mal- 
leus were amputated to liberate the membrana tensa from its anchorage 
to the ossicular chain; (c) the short process of the incus was maintained 
within its position in the fossa incudis, and (d) the completely intact, 
uninjured tympanomeatal membrane was placed and permanently held 
in position so that the tympanic portion thereof, which consists of 
the membrana tensa and the membrana flaccida, covered and sealed the 
newly reconstructed middle ear, which (postoperatively) included the 
fenestra in the external semicircular canal, while the meatal portion 
thereof, which consists of the cutaneous lining of the bony walls of the 
external auditory canal, covered and adhered to the bony structure of the 
mastoid cavity lying posterior to the newly created fenestra. 

2. Prior to development of the present technic, in several cases I 
fenestrated the external semicircular canal and covered the fenestra with 
the cutaneous lining of the posterior wall of the external auditory canal 
but did not reconstruct the air conduction apparatus to make it conform 
to the anatomic and physiologic requirements of the newly created 
fenestra. The improvement in hearing obtained by this method was 
mediocre and temporary. 

3. The short process of the incus, when maintained in its position 
within the fossa incudis without removal of the delicate fibrous tissue 
within which it is embedded, extends farther outward from the newly 
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reconstructed middle ear than does the horizontal semicircular canal, 
which lies posterior and internal to it. It is this anatomic position of 
the short process of the incus which permits the placing of Shrapnell’s 
membrane over the fenestra in the external semicircular canal in a 
manner which prevents it from becoming adherent and fixed to the 
fenestra, leaving a minute “air space” between the membrane and the 
fenestra. Asa result of this, the continuity for free mobility and vibration 
between the membrana tensa and the membrana flaccida remains unin- 
terrupted, and the two structures respond as a unit instead of separately 
to air-borne sound, with no interference to the transmission of vibration 
from the membrana tensa to the membrana flaccida, which in turn 
mobilizes the perilymph and endolymph through the fenestra in the 
external semicircular canal. 


4. The infinitesimal “give” of the short process of the incus in its 
fossa, with which the tympanic membrane is postoperatively in direct 
contact, helps to increase the mobility of Shrapnell’s membrane. That 
mobilization of Shrapnell’s membrane is really accomplished may be seen 
from the fact that sneezing or blowing the nose produces momentary 
nystagmus in the cases in which operation has been successfully 
performed. 

5. Whenever, after amputation of the head and neck of the malleus, 
the incus was also removed, it was much easier to extend Shrapnell’s 
membrane to cover the fenestra in the horizontal canal, but the mem- 
brane invariably became adherent to the walls of the fenestra, causing 
isolation of the fenestra from the rest of the air conduction mechanism 
and fixation of the entire tympanic portion of the tympanomeatal mem- 
brane. In the cases of such isolation of the fenestra sneezing or blowing 
of the nose did not result in momentary nystagmus. The hearing in 
these cases, though better than it had been preoperatively, never reached 
the necessary level to be of practical value to the patient. Such isolation 
of the fenestra in the horizontal canal from the tympanic air space and 
isolation of Shrapnell’s membrane from the membrana tensa became an 
impediment to free mobilization of Shrapnell’s membrane by air-borne 
sound and therefore constituted a secondary impediment, preventing 
mobilization of the perilymph and endolymph by air-borne sound to the 
degree necessary for restoration of practical hearing. 


6. A newly reconstructed, hermetically sealed and air-filled tympanic 
space with the air pressure within it regulated by a patent eustachian 
tube is essential for permanent restoration of practical physiologic hear- 
ing by fenestration in cases of otosclerosis. The following observations 
tend to support this contention. | 


(a) During the experimental phase of surgical treatment of oto- 
sclerosis, which I began in 1926 and continued until I had perfected the 
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technic employed in the last 120 cases, I operated in many cases, using 
various surgical procedures for fenestrating the labyrinth. Almost invari- 
ably I performed a radical mastoidectomy before fenestration. I created 
fenestrae in various parts of the bony labyrinth. In some cases I 
fenestrated the external, in some the superior and in others the posterior 
semicircular canals. In some cases I fenestrated the promontory of the 
cochlea. In 1 case I removed the ankylosed stapes from the fenestra 
ovalis. I covered and sealed the various fenestrae with different mem- 
branes, such as Thiersch skin grafts, epidermis lining the healed radical 
cavity, various types of mucous membrane and tympanic membrane. 
In a series of cases, after performing a radical mastoidectomy and 
creating a fenestra in the external semicircular canal, I fitted, covered 
and sealed the fenestra with a platinum or gold prosthesis. In none of 
the cases thus treated (without maintaining a reconstructed tympanic 
air space) was the amount of improvement in hearing maintained after 
such fenestration worth the surgical effort. It is only since I perfected 
and employed my present fenestration technic, which embodies mainte- 
nance of a reconstructed middle ear, that the auditory improvement 
obtained has reached the necessary heights for practical physiologic 
hearing. 

(b) In 1 case, in which I operated with the latest employed one 
stage technic, during the course of amputating the head of the malleus 
a contrecoup perforation of the tympanic portion of the tympanomeatal 
membrane resulted. The hearing did not reach the practical level until the 
perforation in the tympanic membrane had completely healed. 


(c) In 1 case some bleeding occurred within the sealed and recon- 
structed tympanum after fenestration, and the impediment to mobiliza- 
tion of the perilymph and endolymph by air-borne sound resulting from 
obstruction of the fenestra cochlearis was sufficient not only to prevent 
the hearing from improving but to impair it still further. As soon as 
the accumulated blood within the tympanic cavity was completely 
absorbed, which in this instance took about three weeks, a marked prac- 
tical improvement in hearing resulted. 

The experiences just described suggest that a definite, well regulated 


intratympanic air pressure surrounding the round window is essential 
to permit the degree of mobilization of the perilymph and endolymph 
by air-borne sound necessary for practical physiologic hearing, and that 
any changes in this air pressure will become an impediment to func- 
tion of the round window and thus impede the mobility of the perilymph 
and endolymph for air-borne sound, in spite of the fact that a new window 


was created to replace the nonfunctioning oval window. 
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COMMENT 


From the technical observations made, it can be readily seen that 
there is no short technical route to successful surgical intervention for 
restoration of practical physiologic hearing to patients with otosclerosis. 
I am not unmindful of the fact that the technic advocated is extremely 
involved and delicate and lends itself to many unusual possibilities for 
failure even in the hands of the most skilful otologist, trained for this 
type of work. However, when one considers the fact that in order to 
restore the kind of hearing which can be of practical value to the patient, 
the mere creation of a fenestra, no matter how perfect, will not be suffi- 
cient and cannot result in serviceable hearing unless the fenestra is 
covered by a certain kind of viable membrane and unless the entire air 
conduction mechanism is reconstructed to serve best anatomically and 
physiologically the newly created fenestra (which replaces in function 
the nonfunctioning fenestra ovalis), one must at once realize that no 
matter what modification, if any, can be made in the technic for restora- 
tion of practical hearing to patients with otosclerosis, such a technic will 
always involve difficulties heretofore not encountered in any other type 
of operation on the temporal bone. 


CLINICAL OBSERVATIONS 


1. Improvement in hearing resulting from fenestration of the hori- 
zontal semicircular canal is improvement of air conduction only. 

2. Hearing by bone conduction is neither improved nor impaired by 
a successfully performed fenestration. It remains unchanged. 

3. In no instance was there observed an improvement of hearing 
on the operating table, as tested with either the spoken voice or the 
audiometer, after the opening of the mastoid antrum, the epitympanic 
recess or the tympanum. Not until the perilymph space within the 
lumen of the external semicircular canal was opened was there ever 
observed an improvement in hearing by air conduction. 


4. That the physiology of hearing is not changed by fenestration 
of the labyrinth but follows the same physiologic laws as in the normal 


ar is suggested by the following two observations : 

(a) In all the cases in which operation is successfully done, the 
improvement in hearing obtained immediately after operation begins 
to recede twenty-four to forty-eight hours after the operation, owing to 
impediment of the mobility of the perilymph and endolymph for air- 
borne sound which follows the inflammatory reaction within the tym- 
panic air space and in the tympanomeatal membrane covering it. This 
recession in auditory improvement is often marked and lasts from ten 
to twelve days, when the hearing begins to improve again, reaching 
the practical level as soon as the inflammatory changes completely 
subside. 


bac 
764 
ay 
ae 
\ 
4 


pose juaned jo aseo ayy Ul 


Wad SHTDAD NI GNOOES SHTDAD NI SHTDAD NI 


prot 


RASASRABRBSE 
5507 
NI 5507 

RASASRSRB 
NI 507 


= 


| | 


| 


ff 
“a 
| ang 
at 
| 
| 
is 
ba 
d : 
& 
- 
4 Ee 
> 
7 
: 
] 
| 
3 
- 
5 =--- 
| Rie, 
l 
aN 
t 
765 
i 
RS = 


766 


ARCHIVES OF OTOLARYNGOLOGY 


(b) When in 1 case, in which practical hearing was permanently 
restored, suppurative otitis media in the ear operated on followed influenza 
several months after the operation, it resulted in sufficient impediment 
to the mobilization of the perilymph and endolymph by air-borne sound 
to cause marked recession of the auditory improvement, and the hear- 
ing did not return to the practical level until the otitis media had com- 
pletely resolved, three weeks later. 

5. Whenever the newly created fenestra in the external semicircular 
canal closed completely because of osteogenesis, the improvement in 
hearing obtained after fenestration receded to the preoperative level. 
Such recession was always gradual, corresponding to the gradual diminu- 
tion in the size of the fenestra accompanying the progressive osteogenesis. 

6. When the newly created fenestra in the external semicircular 
canal closed as a result of fibrosis, the improvement obtained after 
fenestration receded, usually until the hearing reached a level lower than 
the preoperative. 


7. In all the cases in which the fenestra closed, such closure was 
usually complete within three to ten weeks after the operation. When 
the fenestra did not show signs of beginning closure (by diminution in the 
activity of the vestibular response to the fistula test) at the end of 
the eighth postoperative week, the fenestra remained permanently open. 

8. A negative response to the fistula test does not necessarily indicate 
closure of the fenestra and should never be so interpreted unless the 
fenestra has been inspected and found to be closed. Surgical injury 
of the membranous labyrinth at the time of operation usually results in 
loss of vestibular function of the membranous labyrinth, and under 
such circumstances the response to the fistula test is negative despite 
the fact that neither osteogenesis nor fibrosis has taken place and the 
fenestra has remained wide open. Serous labyrinthitis occurring imme- 
diately after the fenestration operation may result in the loss of vestibular 
function and cause a negative response to this test, while the fenestra may 
have remained open. Therefore, after a recession in the auditory 
improvement obtained by fenestration, if the vestibular response to the 
fistula test is negative or suddenly becomes negative after having been 
positive for some time, the vestibular function of the membranous laby- 
rinth should be immediately investigated. 

9. Surgical injury of the vestibular portion of the membranous 
labyrinth usually results in a loss of both the vestibular and the cochlear 
function, but not always. Every possible precaution must be taken not 
to injure it. 


10. In 1 case, injury to the vestibular portion of the membranous 
labyrinth resulted in complete loss of vestibular function but did not affect 
cochlear function. Permanently maintained improvement in hearing 
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was obtained in this case. The vestibular function, after an absence of 
eight months, returned to its preoperative status. In this case the 
response to the fistula test, which had remained negative for eight 
months, became positive once more, proving that the fenestra remained 
permanently open after fenestration. 
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Fig. 35.—Clinical observations in the case of a patient aged 33. 


11. Serous labyrinthitis occurring postoperatively usually results in 
destruction of both the vestibular and the cochlear function of the 
membranous labyrinth. As a result of this complication, the improvement 
in “air conduction hearing” obtained by fenestration rapidly recedes 
until the hearing reaches a level much lower than the preoperative. Hear- 
ing by bone conduction completely disappears. The response to the 
fistula test is negative in this type of case even if the fenestra remains 
wide open. 
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12. Serous labyrinthitis may destroy the vestibular function and 
only partially impair the cochlear function. The response to the fistula 
test is negative under such circumstances, though the fenestra remains 
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Fig. 37.—Clinical observations in the case of a patient aged 36. 


13. Postoperative serous labyrinthitis may become circumscribed 
and may only temporarily impair vestibular and cochlear function. The 
response to the fistula test in such a case, after being negative for several 
weeks, gradually becomes positive if the fenestra has not closed. The 
hearing, after being further impaired for a few weeks, gradually improves 
until it reaches the practical level. 


14. In any case in which postoperatively the response to the fistula 
test becomes negative and revision of the fenestra is contemplated because 
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of suspicion that the failure to maintain the auditory improvement 
permanently is due to closure of the fenestra, the patient should first 
be subjected to all the vestibular tests to determine whether inability to 
obtain a positive response to the fistula test is not due to loss of the vesti- 
bular function rather than to closure of the fenestra by new bone 
formation. 


15. The fenestra in the external semicircular canal may remain 
permanently open and give a positive response to the fistula test with- 
out insuring maintenance of any part of the improvement in hearing 
obtained on the operating table. This was observed in several cases. 
Inspection of the fenestra in these cases revealed the presence of inflam- 
matory thickening of the membranous labyrinth with adhesions between 
the membranous labyrinth and the endosteum lining the inner margins 
of the fenestra, which again impeded the mobility of the perilymph and 
endolymph for air-borne sound. The nystagmus elicited by the fistula test 
in such cases is slow instead of rapid and, instead of stopping immedi- 
ately after contact of the membrane covering the fenestra with the cotton 
applicator, continues and persists for thirty to sixty seconds. Whenever 
such adhesions were removed, they quickly reformed. 

16. A fenestra may remain permanently open and the response to 
the fistula test remain strongly positive, and yet an improvement in 
hearing which has lasted five to six months may suddenly recede to the 
preoperative level. This has taken place in 2 cases, in both of which there 
was evidence of secondary neural changes prior to operation. The 
preoperative bone conduction in both of these cases in the conversational 
frequencies was below the indicated level of requirements for surgical 
restoration of practical hearing. In both cases the preoperative hearing 
by masked bone conduction in the 512 and 1024 frequencies was still 
within the indicated limits of normal, but bone conduction in the 2048 
frequency was completely absent prior to operation. Reexamination of 
the bone conduction in these 2 cases revealed a further drop in the 512 
and 1024 frequencies, which can be interpreted as a progression of the 
preexisting nerve degeneration. Owing to the fact that the perilymph 
and endolymph, which had been mobilized by the fenestration of the 
external semicircular canal, remained permanently mobile for air-borne 
sound because the fenestra remained open, the air conduction did not 
recede lower than its preoperative level. Had not the patients been 
subjected to fenestration and their endolabyrinthine fluids mobilized for 
air-borne sound, their loss of hearing would have become much greater 
as a result of progression of the nerve degeneration. An inspection for 
revision of a fenestra should not be contemplated before bone conduction 
for the conversational frequencies is estimated under the condition of 
masking and compared to the preoperative bone conduction. If the bone 
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conduction 1s found to have been further impaired, it must be accepted 
as evidence that the cochlear function is also further impaired. <A 
revision in such a case is contraindicated, because restoration of the 
improvement in hearing can no longer be expected. 


17. The improvement of hearing obtained and maintained in the 
cases in which operation was successful and in which the bone con- 
duction for the 512, 1024 and 2048 frequencies was within the indicated 
limits of normal prior to operation has never been observed to recede 
to the preoperative level as long as the newly created fenestra in the 
external semicircular canal remained wide open without decreasing from 
its original size. Loss in bone conduction to a level below the pre- 
operative state has never been observed in any of these cases. 

18. Whether a successful fenestration prevents the progress of oto- 
sclerosis | am not yet prepared to say, because not enough time has 
elapsed to permit me to draw such a conclusion, but that it definitely 
delays further progress of the progressive loss of hearing resulting from 
this process by turning the clock of progress backward and restoring 
“air conduction hearing” to the state of many years back can be definitely 
stated. For example, if it took five to ten years for a 30 decibel loss of 
hearing by air conduction in the conversational frequencies to recede to 
a 70 decibel loss and if the fenestration operation resulted in a return of 
physiologic hearing by air conduction to the level of five to ten years 
prior to operation, namely, to a loss of 30 decibels, it may be argued that 
five to ten years of progression of the process has been nullified and that 
even if the process has not been arrested, the ultimate loss of hearing 
which must result has been delayed for five to ten years, for it may take 
another five to ten years for the hearing by air conduction to recede again 
to a loss of 70 decibels in the conversational frequencies. 

19. The 2048 frequency is the most important and most critical con- 
versational auditory frequency. If after fenestration the air conduction 
hearing for the 2048 frequency was not improved, the improvement 
obtained, no matter how great in the 512 and 1024 frequencies, never 
resulted in restoration of practical hearing. It requires a smaller decibel 
gain in the 2048 frequency to bring the conversational hearing back to 
a practical level than it does in the 512 and 1024 frequencies. The 
greater the decibel gain in the 2048 frequency, the better the improve- 
ment in conversational hearing. 

20. A decibel gain in the 512 and 1024 frequencies, no matter how 
great, though it results in an improvement of hearing, will not bring the 
hearing back to the threshold for practical conversational purposes with- 
out an improvement in the 2048 frequency. It is for this reason that 
the bone conduction for all three conversational frequencies must be 
normal or must have suffered a loss not greater than 30 decibels in order 
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to obtain and maintain permanently a practical conversational auditory 
improvement. The nearer to normal the bone conduction is in these 
three combined conversational frequencies, the greater the auditory 
improvement that will result. 

21. Estimation of the average decibel improvement in conversational 
hearing gained by fenestration is no criterion and gives no clue to the 
degree of physiologic practical auditory improvement obtained in a par- 
ticular case. Reporting in percentage figures is inaccurate and may 
often be misleading. For instance, if the hearing for the 512 frequency 
was improved 50 decibels, that for the 1024 frequency 40 decibels and 
that for the 2048 frequency not at all, the average improvement for 
the three frequencies would be 30 decibels. Though such an average 
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Fig. 39.—Clinical observations in the case of R. M. 


improvement in hearing may sound impressive and look well on the 
audiogram, it means nothing to the patient and is of no practical value to 
him as long as there is no improvement in the 2048 frequency, which is 
the most vital frequency for conversational hearing. 

22. Tinnitus in the surgically treated ear disappeared in all cases 
when a permanent practical improvement in hearing was obtained by 
fenestration. In any case in which the improvement began to recede, 
from whatever cause, the tinnitus gradually returned and became 
severer with the progress of the recession. This seems to point to the 
possibility that a direct relation exists between loss of hearing and the 
tinnitus associated with otosclerosis. 

23. In none of the cases in which operation was performed was 
there ever observed a practical improvement in hearing in the untreated 
ear. Occasionally an audiometric improvement of 5 to 10 decibels in 
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the conversational frequencies was observed in the nontreated ear, but 
this was never constant and often varied with each audiometric testing. 
Since the improvement in the surgically treated ear is one of air con- 
duction only and not of bone conduction, this cannot be interpreted 
as an improvement in central perception of sound. For this reason I 
cannot see how a slight improvement in the opposite ear can be looked 
on as anything more than the result of general improvement in the 
psychic condition of the patient. When hearing reaches the practical 
level in the treated ear, the patient does not know and does not care 
with which ear he hears. He hears well in general and interprets that fact 
as indicating improved hearing in both ears. However, when a patient 
is subjected to audiometric or speech testing of each ear individually, 
no improvement of any consequence is ever observed in the untreated 
ear. 

24. Every patient who was improved by fenestration to a point of 
practical hearing was observed to have undergone a complete trans- 
formation of mental outlook. These patients ceased to be mentally 
depressed ; they lost their inferiority complex, and the vacant look on 
their faces disappeared. They became more conscious of their environ- 
ment and of their own personalities. Whereas before they had been 
neglectful in manner and dress, because they led lives of seclusion, 
they now pay great attention to their physical appearance and often 
give the impression of trying to attract attention. They no longer shun 
company, but seek companionship. 


25. None of my patients ever experienced any untoward effects from 
successfully performed and a permanently maintained fenestration, 
regardless of whether the hearing was improved or not. None of them 
were ever conscious of the fact that they had a fenestrated semicircular 
canal. They did not suffer from vertigo. They could ride horseback, 
climb ladders and drink alcoholic beverages without experiencing vertigo. 
Momentary nystagmus could always be elicited, however, by gently 
touching the membrane covering the fenestra with a lightly wound cotton 
applicator. Such nystagmus is very rapid and stops immediately on 
interruption of the contact of the cotton applicator with Shrapnell’s 
membrane. 


26. If in the process of fenestrating the external semicircular canal 
the membranous labyrinth in the region of the ampulla is also exposed, 
a mild degree of permanent vertigo results. 


27. Previous infection of the middle ear was found to be a con- 
traindication to the fenestration operation for the following reasons: 
1. As a result of the intratympanic procedure which is an essential 
feature of this operation, there invariably occurs postoperatively a 
sterile inflammation of the middle ear, which lasts about two weeks. 
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Should there be any adhesions or devitalized scar tissue within the 
confines of the tympanic cavity, this inevitable inflammation would 
much more readily result in suppuration than would an inflammation of 
healthy mucous membrane in the middle ear which has never before 
been subjected to any suppurative inflammation and in which the 
resistance to infection is therefore much stronger. 2. Since it is essential, 
in order to restore practical hearing, that in addition to the creation of 
a fenestra in the external semicircular canal there should exist a normally 
functioning round window, the reasonable right to expect a good 
improvement in hearing dwindles in the presence of a history of a 
previously existing infection of the middle ear, which may have resulted 
in fibrotic changes of the membrane of the round window. In the 
majority of such cases, perhaps, postoperative suppuration will not 
occur; nevertheless, such a history must be looked on as constituting 
an additional risk superimposed by the lack of reasonable assurance of 
the restoration of auditory function. 

28. A perforation in the tympanic membrane is a contraindication to 
fenestration because it is significant of a previous infection, with no 
definite way of determining the state of pathologic metamorphosis which 
the mucous membrane within the middle ear or the membrane of the 
round window has undergone. Since restoration of practical hearing 
cannot be obtained without producing a hermetically sealed tympanic 
space, a perforation of the tympanic membrane would make it impossible 
to create a well functioning air conduction mechanism. 

29. Postoperative care. of the mastoid wound must be carried out 
under the most sterile precautions. All the postoperative dressings, 
including office treatments, should be carried out with a freshly sterilized 
set of instruments, freshly sterilized cotton and thoroughly scrubbed 
hands. Unless such precautions are taken, the healthy granulations 
around the tympanomeatal membrane may become secondarily infected, 
and the inflammation may extend underneath the tympanomeatal mem- 
brane to the bony walls of the fenestra and stimulate new bone formation 
within the fenestra or may even extend into the perilymph space and 
result in delayed secondary inflammatory changes within the membranous 
labyrinth, which may either remain circumscribed or gradually spread 
to the entire membranous labyrinth and result not only in late vestibular 
manifestations but in eventual loss of cochlear function. 

30. The bony portion of the external auditory canal, which was 
reconstructed to accommodate and to conform to the new inner wall, 
which is composed of the tympanomeatal membrane covering the 
widened tympanum, which includes the fenestra in the external semi- 
circular canal, must not be permitted to become narrowed and obstructed 
by fibrous tissue formation, or it will impinge on Shrapnell’s membrane 
and prevent mobilization of the tympanic portion of the tympanomeatal 
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membrane as a whole by air-borne sound. This has occurred in 2 cases 
and has necessitated excision of the fibrous mass to expose this part 
of the membrane. 

31. When the Lempert fenestration was performed in the presence 
of good bone conduction in the conversational frequencies, restoration 
of practical hearing was obtained and permanently maintained in 80 
per cent of cases. The patients were operated on before secondary neural 
changes had taken place in the conversational frequencies. 

32. The auditory improvement following the Lempert fenestration is 
physiologic and not psychic. I was always able to substantiate audio- 
metrically the degree of improvement claimed by the patients. Whenever 
they claimed a recession in hearing, it also was substantiated audio- 
metrically. There was not a single patient who, after this operation, 
claimed an improvement in hearing when it could not be proved by 
every scientific means available. The reason that the psychic element 
does not manifest itself-in these patients is perhaps that the shock they 
are subjected to as a result of this operation is too great to permit them 
to fool themselves. Instead, they are all hypercritical of their state of 
hearing, because they expect so much in return for what they have under- 
gone. When they realize that they can hear, they try to convince them- 
selves that it is really true. They test themselves by the strictest means. 
When they hear ordinary conversation in a low voice, they inquire 
whether people are talking loudly for their benefit. They are watchful 
of their state of hearing, and the minute they notice the slightest change 
in acuity, either for better or for worse, they immediately report the 
change, and their observations can always be substantiated audio- 
metrically. 

33. An improvement of hearing following any medical or surgical 
treatment of deafness, unless it can be substantiated and demonstrated 
by scientific means as compared to the loss of hearing estimated by the 
same scientific means prior to institution of the particular treatment, 
is a temporary, periodic, never constant improvement of the depressed 
mental state of the patient and never an improvement in physiologic 
hearing. 

34. In evaluating the state of hearing of a patient, one must dis- 
tinguish between the actual degree of physiologic hearing present in 
each ear and hearing without listening. Estimation of the hearing of 
deafened, when obtained by careful testing with the audiometer, tuning 
forks, the phonograph or the spoken voice, always represents the true 
state of their hearing ability, which is invariably better than the hearing 
they experience practically or which is observed in them by their rela- 
tives and friends. The acuity for, and the power of interpretation of, 
the spoken word are dependent on both hearing and listening. Deaf 
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persons, out of despair of their hopeless state, prefer mental seclusion 
and unconsciously abandon their efforts at listening because of fear 
that their participation in the conversation may lead to confusion and 
embarrassment. They prefer to shun group conversation and when 
forced into contact with groups will bury their thoughts in reading, 
knitting or playing solitaire in an isolated corner. They thus form the 
habit of not paying attention to conversation. When a patient who has 
formed this habit is subjected to the treatment for deafness, with the 
instillation of hope that his hearing will be improved, he resumes listening 
and, to his surprise, hears more than he did prior to treatment, not 
because the physiologic state of his hearing has been improved but 
because he now utilizes the hearing he still has to its full extent by 
listening, which he refused to do before. Scientific tests of his hearing at 
this stage will, however, show no change from the condition prior to treat- 
ment, because the scientific estimation of his hearing prior to treatment, 
which consisted of listening and hearing, was the true degree of his 
physiologic hearing, and since his hearing has not improved physielogi- 
cally, the result of the test after the treatment remains the same as before 
the treatment, because both times, under testing, he employed all his 
listening and hearing power to interpret the tones or the conversation to 
which he was subjected. His conversational deafness was greater than his 
physiologic loss of hearing because his inability to hear was further ‘ 
hampered by his lack of desire to listen. Such a scientifically unsub- 
stantiated auditory improvement, when observed, is not an improvement 
of hearing but an improvement of listening. This is never constant, 
is periodic, is not enduring and is usually observed immediately after 
the psychic effect of the treatment (no matter how ridiculous the 
treatment may be). It is brought out only by direct suggestion and is 
due to strainful cooperation based on a great desire to hear. Such 
mental improvement is short lived, however, and soon the patient begins 
to subject himself to the more rigid tests of hearing, such as listening 
to his watch, alarm clock or telephone or to group conversation, 
reawakens to the grim reality of his deafness and becomes still further 
depressed. It is wishful thinking rather than improved hearing. State- 
ments of relatives that the patient hears better are unacceptable unless 
substantiated scientifically, because there is no way of determining how 
much of the so-called improvement is due to better hearing and how 
much to better listening and unconscious lip reading. 

It is this psychic phenomenon which permits some otologists to fool 
themselves into a state of mind similar to that of the patient, which is 
motivated by a desire to have the patient hear as a result of his treat- 
ment which is equal only to the patient’s desire to hear. This soon leads 
them conveniently to condemn all scientific means of estimating auditory 
function just because these do not corroborate and agree with their 
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superficial observations, which are based on wishful thinking rather 
than on cold scientific facts or analyzed observations. True physiologic 
auditory improvement is constant and not periodic, does not fluctuate 
and can always be substantiated by scientific or simple testing. It does 
not depend on the mental state of the patient. 

35. To date, the audiometer is the best scientific device available 
for estimating loss of hearing. Since this is the case, I can see no reason 
why the audiometer should not be just as acceptable for determining 
auditory improvement. Improvement of hearing, when reported by an 
otologist and not substantiated by audiometric testing, cannot be accepted 
as such. It is only logical to assume that the audiometric reading which 
prompted the otologist to institute either surgical or medical treatment 
for the improvement of the hearing, when it remains unimproved post- 
operatively, cannot be accepted as representative of good or improved 
hearing. 

FENESTRATION VERSUS HEARING AID 


1. Fenestration of the external semicircular canal restores physiologic 
hearing function to the deafened. A hearing aid amplifies the spoken 
voice without improving the auditory function. 


2. There is sufficient evidence in existence today that the progression 
of the loss of hearing which accompanies otosclerosis is retarded and 
perhaps even checked by fenestration of the external semicircular canal. 
The use of a hearing aid permits the loss of hearing to progress unabated 
until it reaches the stage at which the hearing aid ceases to be of any 
value, and it is then too late to institute surgical therapy. 

3. Tinnitus, which is the most distressing symptom accompanying 
deafness due to otosclerosis, is eliminated by a successful fenestration 


operation. When the hearing aid is employed, the tinnitus remains 
unchanged. 


4. Fenestration restores intelligibility of group conversation. The 
hearing aid is confusing in group conversation. 

5. After fenestration the patient can hear conversation or any other 
sound coming from any direction, even when not directed at him. With 
the hearing aid he can only hear person to person conversation directed 
toward the receiver of the hearing aid. 

6. After fenestration, conversation is heard as it is normally spoken. 
Conversation heard with the hearing aid is distorted in tone. 

7. Restoration of physiologic hearing as a result of fenestration 
changes the entire mental state of the patient, whereas the wearing 
of a hearing aid depresses the mental state still further. 


8. The hearing aid cannot be employed for direct telephone conversa- 
tion. 
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9. The social and economic advantages obtained as a result of a 
successful fenestration operation are limitless. The hearing aid is a 
deterrent to social and economic rehabilitation. 

10. The use of hearing aids cannot be compared to the use of visual 
aids, because one is expected to hear conversation or any other sound 
directed toward oneself or any one else, in and from any direction, even in 
sleep. Such hearing protects and guides one in life’s hazards and is also 
necessary in daily economic life, whereas one is expected to see only 
when one is directly making a special effort to look in the direction of 
the object one is trying to visualize. As a matter of fact, even ophthal- 
mologists do not advise the use of visual aids for visual defects requiring 
surgical measures. 

CONCLUSIONS 

1. No surgical risk to life is involved in fenestration of the external 
semicircular canal for the restoration of practical physiologic hearing 
to otosclerotic patients when this surgical procedure is performed under 
the strictest rules of asepsis. 

2. As a result of this surgical procedure, practical physiologic 
hearing has been permanently restored in about 80 per cent of properly 
selected cases of otosclerosis. The success of this work, of course, will 
always vary with the skill and patience of the operator. 

3. This operation should not be regarded as just another operative 
technic added to the list of operative procedures on the temporal bone. 
This operation blasts a trail for a new and different type of surgical 
treatment of the temporal bone. It is based on different surgical prin- 
ciples from any operation heretofore employed for the relief of sup- 
purative lesions in this bone. The best results from this surgical 
procedure will be obtained by otologists who, in addition to extensive 
experience in all surgery of the temporal bone, are possessed of a 
thorough knowledge and understanding of the principles of reconstructive 
plastic surgery. 

4. In fairness to the already successful development of surgical 
treatment of otosclerosis and for the protection of its still brighter 
future, no otologist, no matter how skilful a surgeon he may be, should 
attempt this particular operation without receiving special training in 
this type of procedure under supervision and guidance. 
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DIAGNOSIS 


AND TREATMENT 
OF THE LUNG 


OF CARCINOMA 


WITH A _ STATISTICAL REVIEW 


OF FORTY CASES 
ARTHUR E. HAMMOND, M.D. 
DETROIT 


During the past decade, owing to the rapid technical improvement 
in radiotherapeutic armamentarium on the one side and the more recent 
surgical advances on the other, the problem of treatment of carcinoma 
of the lung has occupied an increasingly important role. Numerous 
articles, from illustrious sources, testify to the fact that nearly all phases 
of the subject are receiving careful and detailed attention. It therefore 
appeared to me that some benefit might be derived from the analysis, 
in ensemble, of a group of cases which were studied and followed up 
carefully over a relatively long period. 

With this thought in mind, I wish to present a series of 40 cases 
of carcinoma of the lung. These were collected from the records of the 
bronchoscopic departments of Harper Hospital, Herman Kiefer Hos- 
pital and the City of Detroit Receiving Hospital. Only those cases 
were included in which the clinical diagnosis was undoubtedly verified 
by histologic examination and which represented particular interest from 
the bronchoscopic standpoint. 

In the study of the cases, attention was paid to the following factors : 
(1) sex incidence and etiology, (2) age incidence, (3) symptomatology, 
(4) diagnostic procedures, (5) pathology and (6) therapeutic pro- 
cedures (this including both surgical and radiotherapeutic methods ). 


I. SEX INCIDENCE 


AND ETIOLOGY 


Reports in the literature reviewed show a higher incidence in males 
than in females. In McCrae’s* series of 61 cases there were 50 male and 
11 female patients. Vinson’s* series of 140 showed 110 male and 30 


female patients. Brines and Kenning’s * 68 cases gave an incidence of 


Candidate’s thesis for admittance into the American Broncho-Esophagological 
Association. 


1. McCrae, T.: Bronchial Neoplasms: Clinical Features, Arch. Otolaryng. 
12:727-731 (Dec.) 1930. 
2. Vinson, P. P.: Primary Malignant Disease of the Tracheobronchial Tree, 
J. A. M. A. 107:258-260 (July 25) 1936. 
3. Brines, O. A., and Kenning, J. C.: Bronchiogenic Carcinoma, Am. J. Clin. 
Path. 7:120-133 (March) 1937. 
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63 for male and 5 for female patients. Simons,* in his tabulation of 
5,121 cases of histologically proved carcinoma of the lung, found a ratio 
of 4 male patients to 1 female, or an incidence of 80 per cent male to 
20 per cent female. 

In the present series the male sex predominated, there being 32 
men to 8 women, or a ratio of 4 to 1. This high male incidence may 
be explained perhaps on the basis of indulgence in tobacco. Roffo® in 
1936 produced definite experimental evidence that tobacco has carcino- 
genic properties and that the cancer which occurs in smokers in the 
tissues of the lips, oral cavity, tongue, respiratory tract and lungs may 
be traced to the excessive use of tobacco. He found that the distillation 
and combustion products of tobacco, especially the tar, when applied 
daily over a long time on rabbits’ ears, led in 95 per cent of the animals 
to the production of papillomas, which after nine months had degenerated 
into squamous cell carcinomas. Furthermore, he determined that a 
heavy smoker who consumes, for example, three packages of cigarets 
per day, deposits 400 Gm. of tar per year, or nearly 10 pounds in ten 
years, on the mucosa of the oral and the respiratory system. That the 
continuous irritation from such large amounts of tar deposits must neces- 
sarily have a carcinogenic effect also in the human body appears 
reasonable enough. It has been suggested, especially by Weller,® that 
other irritative factors, such as chemical, mechanical, bacterial, thermal 
and radioactive agents, might play an etiologic role in the production of 
carcinoma of the lung, but the influence of these factors in the present 
series was less apparent. The only exceptions may be represented 
by the 2 cases, 1 of a man and 1 of a woman, in which bronchiectasis of 
over eight years’ duration preceded the onset of the carcinoma. 


II. AGE INCIDENCE 


In 2,796 cases tabulated by Simons,* the years 50 to 59 contained 
the ages of more than one-third of the entire group. The sixth, the 
seventh and the fifth decade represented, respectively, 34, 24 and 22.4 
per cent of the total. 

In the present series, 2 patients were from 20 to 30 years of age, 
6 from 30 to 40 years, 13 from 40 to 50 years, 16 from 50 to 60 
years, 2 from 60 to 70 years and 1 between 70 and 80 years. The 
youngest patient was 25 and the oldest 71 years of age. The highest 
age incidence was therefore between the years of 40 and 60, represent- 
ing 72.5 per cent of the series (fig. 1). 


4. Simons, E. J.: Primary Carcinoma of the Lung, Chicago, The Year Book 
Publishers, Inc., 1937. 

5. Roffo, A. H.: El tabaco como cancérigeno, Bol. Inst. de med. exper. para 
el estud. y trat. d. cancer 13:287-333 (Aug.) 1936. 

6. Weller, C. V.: Pathology of Primary Carcinoma of Lung, Arch. Path. 7: 
478-519 (March) 1929. 
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SYMPTOMATOLOGY 
Cough.—McCrae * stated that cough is the most common symptom 
of cancer of the lung and occurs in practically every case at some time 
or other. Simons * found in an analysis of 1,456 cases that cough was 
the most frequent symptom and present in 72 per cent of the cases. 
The onset of symptoms in carcinoma of the lung may be insidious 
or abrupt. In the majority of cases in this series, the disease was of 
the insidious type of development. In some it began simply with dry 
cough, which gradually became more persistent. In others there was 
a history of general weakness and loss of weight, frequently dating 
from an attack of influenza or pneumonia which “‘never seemed to clear 
up.” Shortness of breath on exertion or an expiratory wheeze was 


Number of Cases 
—" 


0 80 40 506070 a0 


Age in Years 


Fig. 1—Age incidence in 40 cases of carcinoma of the lung. 


also occasionally observed as the initial symptom. In fewer cases, the 
onset was in the form of a frank pulmonary hemorrhage or a sharp, 
stabbing pain in the chest. 

In the present series, cough as the most prominent initial symptom 
was noted in 24 cases, or 60 per cent, in 17 cases the cough being 
of the dry and in 7 of the productive type. The dry type was character- 
ized chiefly as a persistent, irritating, hacking cough. One patient 


> 


described the cough as coming from deep in the chest and as brought 
on by laughing or deep breathing. In another the persistent, hacking 
4 cough was almost continuous and was combined with an expiratory 
a wheeze. Three patients stated the cough followed an attack of influenza, 
q and another dated his from a severe cold. In the productive cough 


group, 1 patient had a history of bronchiectasis for three years and 2 
for 8 years before the onset of obstructive symptoms. The remaining 
3 raised sputum for one year or less. 
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Pain.—In his tabulations, Simons * found pain occurring as an early 
symptom in 59 per cent of the cases. Edwards‘ stated that the pain 
was variable but was present to a greater or lesser degree in 60 per 
cent of his cases and that it varied from an occasional feeling of dis- 
comfort to an intense neuritic pain due to the growth’s invading the 
wall of the chest and involving the intercostal nerves. In 1 case of 
Edwards’® series, the first symptom drawing attention to the disease 
was the pain from spontaneous fracture of a rib actually invaded by 
the malignant growth. Bonner ® stated that the occurrence of severe 
and continuous pain in the absence of pleurisy is almost characteristic 
of neoplasm ; that constant boring pain in the upper part of the abdomen, 
in the arm or in the shoulder, associated with indefinite or unusual 
pulmonary symptoms, should awaken the suspicion of a pulmonary 
tumor, and that with the onset of effusion, the pain does not disappear, 
nor does it disappear after the chest is taped. Paterson ® stated that 
the parenchymal tumor presented a peculiar type of pain, and he 
described it as vague, difficult to localize and occurring deep in the 
chest; he said that it was never acute or sharp and was as a rule 
extremely constant. 

Pain was noted second in frequency as an initial symptom in the 
present series, being the first symptom in 6 of the cases. It was of 
the sharp, stabbing, pleuritic character, occurred over the lung involved 
and was more or less persistent. One patient with pain in the right 
scapular region was treated for “liver trouble” for four months before 
his admission to the hospital for diagnosis, at which time he presented 
a far advanced lesion occupying the entire half of the upper right portion 
of the chest. ; 

Loss of Weight and Weakness.—Loss of weight as a rule appears 
as a late symptom of carcinoma of the lung, but occasionally it may be 
the first symptom noted by the patient. This occurred in 5 of the 
cases of this series, in which the only manifestation of the disease was 
easy tiring associated with a gradual loss of weight. It is interesting 
that Simons * found this symptom in 48 per cent of his tabulated cases. 

Hemoptysis—Hemoptysis is an alarming symptom. The condition 
may vary from slight streaking to frank hemorrhage and may occur 
in the earliest stages of the disease. It is usually due to ulceration or 


breaking down of the endobronchial new growth. It occurred in 87 
7. Edwards, A. T.: Malignant Disease of the Lung, J. Thoracic Surg. 4: 
107-124 (Dec.) 1934. 

8. Bonner, L. M.: Primary Lung Tumors, J. A. M. A. 94:1044-1049 (April 5) 
1930. 

9. Paterson, R.: The Relationship Between the Clinical and Pathological Find- 
ings in Primary Pulmonary Malignancy, Canad. M. A. J. 22:333-337 (March) 1930. 
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per cent of the cases in Edwards’,’? 46 per cent in McCrae’s? and 60 
per cent in Vinson’s* series. Simons * reported a 40 per cent incidence 
of this symptom in a group of 1,456 cases. In the present series it 
occurred in 3 instances, in 2 the condition being frank hemorrhages and 
in the third a streaking only. 

Dyspnea.—Dyspnea as the initial symptom is rather rare. When 
it is present, its degree usually is entirely out of harmony with the 
clinical findings. Edwards’ suggested that the involvement of the 
branches of the vagus nerve or some sort of toxic absorption may serve 
to explain the mechanism of the symptom. On the other hand, paralysis 
of the phrenic nerve was observed by Kramer and Som *® in 9 of their 
cases. In later stages dyspnea may be brought about by such a con- 
dition as pleural effusion, emphysema secondary to obstruction, extension 
to the mediastinal glands or atelectasis. In this series dyspnea occurred 
in only 1 case as an initial symptom. 

Hoarseness—Hoarseness in connection with pulmonary carcinoma 
nearly always signifies paralysis of the recurrent laryngeal nerve, as 
noted by Kramer and Som” in 14 out of 100 cases in which autopsy 
was done. In their series, it occurred 5 times on the right side and 
8 times on the left. In 1 case both nerves were involved. The causa- 
tion of the paralysis may be sought either in the direct invasion of the 
nerve by the tumor or in pressure from a metastatic gland. 

Hoarseness occurred as the initial symptom in 1 of the cases of 
the present series, in which the lesion was situated in the upper lobe 
of the left lung, but there was extension into the mediastinum, asso- 
ciated with apparent pressure effect on the recurrent laryngeal nerve. 
In 3 other cases hoarseness developed as a late symptom. In 2 of 
these there were lesions in the upper lobe of the left lung and in 1 
in the lower portion of the right main bronchus, with metastasis to the 
opposite lung. 

Comment.—In reviewing the duration of all of the aforementioned 
symptoms prior to the patients’ admissions to the hospital, it was found 
that on an average six months had elapsed between the first complaint 
and the establishment of the diagnosis. The progression of symptoms 
during this time was rapid. Cough had increased from the initial 60 
per cent to 100 per cent, pain from 15 to 67.5 per cent, loss of weight 
and weakness from 12.5 to 80 per cent, hemoptysis from 7.5 to 57.5 
per cent, dyspnea from 2.5 to 52.5 per cent and hoarseness from 2.5 to 
10 per cent (table 1). 


10. Kramer, R., and Som, M. L.: Bronchoscopic Study of Carcinoma of the 


Lung: Analysis of Three Hundred Cases of Bronchial Carcinoma with One 
Hundred Postmortem Examinations, Arch. Otolaryng. 23:526-543 (May) 1936. 
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IV. DIAGNOSTIC PROCEDURES 


Physical Signs —McCrae* made the following statements on the 
physical signs to be observed in this disease : 


These signs are diversified, and there is no set picture that can be drawn. It 
is evident that in the early stages there may be nothing more than slight irritation 
of a bronchus, followed by a gradual increase in obstruction. In late stages there 
may be complete, or nearly complete, obstruction of the bronchus with suppuration 
in its territory and involvement of the lung and mediastinum, perhaps with pleural 
exudate. With all grades of change in between, it is evident that the picture may 
vary tremendously. . . . One’s aim should be to recognize neoplasm of the 
bronchus before there are many physical signs. 


Bronchial obstruction, as revealed by distant breath sounds, was 
the most significant sign observed by Vinson? in 113 of his 140 cases. 
Vinson * stated that this finding is noted rarely in other pulmonary 


TABLE 1.—Incidence of Symptoms of Carcinoma of the Lung at Onset and 
at Time of Admission to Hospital 


Incidence (%) on 
Admission to 

Incidence (%) at Hospital for 

Diagnosis 


Symptoms 


100 


Loss of weight and weakness................... 12.5 80 


diseases without involvement of the pleura, and that when it is observed 
without corresponding impairment of the percussion note over the area 
involved, carcinoma should be suspected at once. 

In the present series, distance or absence of breath sounds occurred 
as the most important physical sign in 27 of the 40 cases, thus nearly 
paralleling the ratio of Vinson’s. 


Roentgenologic Examination.—In considering the possible roent- 
genologic findings which may result from the development of a primary 
neoplasm in the bronchus or pulmonary structures, one may reiterate 
what the late Dr. Willis Manges,"' of Philadelphia, repeatedly empha- 
sized, namely, that any intrabronchial or extrabronchial tumor is in 
reality a foreign body and for this reason gives rise to foreign body 
changes in the bronchi and lungs. In many instances, especially in the 
early stages, the primary tumor is of such a size or is so situated that 
it cannot be identified on the roentgenogram. It is not surprising, 
therefore, that often pulmonary neoplasms are not recognized by the 


11. Manges, W. F.: Atelectasis as a Roentgen Ray Sign of Foreign Body in 
the Air Passages, Am. J. Roentgenol. 11:517-523 (June) 1924 
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roentgenologist until the symptoms have persisted for some time. In 
the series observed in this study, an average of nearly six months had 
elapsed from the time of the first recorded symptoms until the roentgen 
examination was undertaken. During this period, most of the tumors 


Fig. 2.—Roentgenograms illustrating the four types of pulmonary carcinomas: 
A, nodular hilar tumor, posterior-anterior view; B, same type, lateral view; C, 
infiltrative type of hilar tumor; D, nodular type of parenchymal tumor, and E, 
peripheral infiltrative type of parenchymal tumor. 


had developed to such an extent that secondary changes such as atelec- 
tasis, edema of the pulmonary structures, peribronchial infiltration and 
pleural invasion and effusion were the chief roentgenologic manifesta- 
tions. 
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While an accurate and uniformly acceptable grouping of the carci- 
nomas of the lung is most desirable, no classification exists at present 
which is agreed on by all roentgenologists. I have found the following 
simple classification of value : 

1. Nodular type of hilar tumor (fig. 2.4 and B). 

2. Infiltrative type of hilar tumor (fig. 2C). 

3. Nodular type of parenchymal tumor (fig. 2D). 

4. Infiltrative type of parenchymal tumor (fig. 2 £). 

A detailed description of the characteristic findings of these various 
types may be omitted, since it belongs in the domain of roentgen litera- 
ture. It may be stated, however, that primary tumors of the parenchymal 
nodular type are rarely observed and that both nodular types, hilar 
and parenchymal, occur most frequently in the earlier stages. An 
adequate roentgen investigation must include a careful fluoroscopic, 
stereoscopic and iateral film study of the chest in the examination of 
all types of pulmonary neoplasms, since proper correlation of the find- 
ings assists materially in the differentiating of such tumors from 
aneurysms, inflammatory diseases, benign lesions and pseudotumors. 

Not all bronchiogenic carcinomas are of the solitary or nodular type 
when first examined roentgenologically. Several of the patients in this 
series had multiple lesions of the nodular type at the time of the initial 
investigation, and in many others secondary changes had occurred. 
The most common secondary change, according to Dr. J. Farrell,’* of 
Philadelphia, is that of atelectasis (fig. 3.4). This held true also in 
the cases studied in the present investigation. The degree of atelectasis 
was dependent, of course, on the amount of bronchial obstruction but 
not necessarily on the size of the tumor. A relatively large tumor 
not infrequently gave rise to only a limited degree of atelectasis, while 
a much smaller tumor which was so situated within the bronchus that 
it occluded the lumen gave rise to complete atelectasis of a lobe or 
even of the entire lung (fig. 3B). A not uncommon occurrence was 
that of abscess formation incident to the development of the tumor. 
Primarily these changes probably represented liquefaction necrosis, but 
undoubtedly secondary infection also played a part in the destructive 
process. Here again one is reminded of the secondary changes observed 
in connection with obstructing foreign bodies in the lung. Effusion, 
although relatively rarer, occurred in 20 per cent of the cases in this 
series and often was of such an extent as to obscure entirely the primary 
tumor shadow or the signs of other secondary changes incident to its 
development. The edema and peribronchial infiltration, on the other 
hand, were usually localized to the lobe of the bronchus involved. 
Pleural involvement in some instances was detected before the primary 


12. Farrell, J. R., Jr.: A Clinical and X-Ray Study of Fifty Bronchial 
Carcinomas, Radiology 26:261-269 (March) 1936. 
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lesion could be identified. In all such cases effusion was an almost 
constant accompaniment. 

Briefly, one may say that there was no definite roentgenologic 
criterion whereby carcinoma of the lung could be absolutely differentiated 
from other intrathoracic conditions, such as the nonmalignant neoplasm 
or the inflammatory process, and in most instances one had to rely 
on the bronchoscopic study. Even so, repeated observations were often 
necessary before a definite diagnosis could be made. 


Bronchoscopic Examination.—Jackson,* in 1930, stated that bron- 
choscopic examination was the only means by which an early diagnosis 
of endobronchial new growth could be made, and stressed the importance 
of early diagnostic bronchoscopic examination and biopsy in the event of 


B 


Fig. 3.—A, atelectasis of the upper lobe of the right lung due to obstruction by 
carcinoma in the bronchus to this lobe. B, massive collapse of the entire right 
lung due to an obstructing carcinoma in the right main bronchus. 


a suspicion of malignant growth in the lung. The value of broncho- 
scopic investigation in the diagnosis of carcinoma of the lung is 
evidenced by the reports of Vinson,? Kramer and Som,'® Overholt ** 
and others. In Vinson’s? 140 cases of carcinoma of the lung, all the 
conditions were diagnosed by bronchoscopic biopsy ; Kramer and Som *” 
obtained positive results in bronchoscopic biopsy in 152 of 200 cases 
of clinically proved carcinoma of the lung. In Overholt’s ** series of 
23 cases of primary carcinoma of the lung, 18 were of main bronchus 
tumors; in 15 of the 18 bronchoscopic procedure was employed, and 
positive results were obtained in 14. 


13. Jackson, C.: Malignant Growth of the Lung: Bronchoscopic Diagnosis, 
Arch. Otolaryng. 12:747-752 (Dec.) 1930. 

14. Overholt, R. J.: Pneumonectomy for Malignant and Suppurative Disease 
of the Lung, J. Thoracic Surg. 5:54 (Oct.) 1935. 
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In analyzing the present series from the bronchoscopic standpoint, 
it was found that in 39 of the 40 cases the use of the bronchoscope 
proved necessary at one time or another. An endobronchial tumor 


was visualized in 34 cases, in all of which biopsies were done. In 33 
cases, or 84.6 per cent, a positive histopathologic diagnosis of carcinoma 


was obtained. In the thirty-fourth, in which evidence of malignancy 
was not found, the growth was later confirmed as malignant at autopsy, 
the primary tumor being at the site of the original biopsy specimen. 
A single biopsy was sufficient for the diagnosis in 26 cases ; two biopsies 
were necessary in 4 cases, three in 2 cases and four in 1 case. The 


last case was one of an abscess of the upper lobe of the right lung, a 
lesion which had been receiving bronchoscopic treatment. After several 


drainages together with a phrenic crushing, tissue suggestive of carci- 
noma appeared at the orifice of the upper lobe. Four biopsies were 
performed at weekly intervals before microscopic proof was obtained. 


Later, autopsy showed the primary lesion originating in the bronchus 
to the upper lobe. In the 5 cases in which no endobronchial tumor 
was visualized, fixation and distortion of the tracheobronchial tree were 
noted in 4, in 2 of which there was pleural effusion on the affected 
side, in 1 a tumor of the upper lobe and in 1 a nodular hilar tumor. 


The location of the endobronchial tumors examined by biopsy was 


as follows: 


Leit Side Right Side 


Total 


Experience showed that a suitable biopsy could be made only on 
material from main stem bronchi or from the entrance to the secondary 


divisions. In some of the cases in which there was a large obstructive 


tumor mass in the main stem bronchus, it was impossible to determine 


whether the lesion originated in the main stem bronchus proper or 


had protruded from a secondary division. The majority of the lesions 


were, however, in the areas of division of the main stem bronchi into 


the secondary bronchus, and 5 were near the bifurcation. In 1 case 
the lesion roentgenologically showed a large hilar tumor on the left 
side with upward displacement of the left main bronchus, but at broncho- 
scopic examination, although the distortion of the left main bronchus 
was noted, the tumor was observed as a fungating mass near the right 
bifurcation, from which the specimen for biopsy was taken. It is 
probable that the tumor, which was of left-sided extrabronchial origin, 


= 
“Sy 
| 
° 
Bronchus to the middle 2 
ght 16 18 
is 
10 
ol 
nd 
Wee 
jet 


790 ARCHIVES OF OTOLARYNGOLOGY 


had perforated into the medial wall of the right main bronchus near 
the bifurcation. 

Other Accessory Methods of Diagnostic Examination.—Examination 
of Pleural Fluid: The conditions in 2 patients were diagnosed from 
the pleural fluid by the use of the Mandelbaum technic, which, as is 
known, consists of centrifugation of the pleural fluid, pouring off the 
supernatant fluid and hardening of the deposit with solution of formal- 
dehyde. After that procedure the deposit is sectioned and examined 
microscopically. 

Examination of Sputum: One patient whose condition gave 
roentgen evidence of a tumor of the upper lobe of the right lung and 
appeared normal on bronchoscopic examination, except for fixation, later 
coughed up tissue material which microscopically showed evidence of 
carcinoma. Autopsy was later performed on this patient and primary 
carcinoma found in the bronchus to the upper lobe. 


TaBLe 2.—Methods Through Which Diagnosis Was Obtained in Forty Cases 
of Carcinoma of the Lung 


Method Number of Cases Percentage of Cases 


Bronchoscopie procedure 
Exploratory thoracotomy 
Examination of pleural fluid 
Examination of sputum 
Autopsy 


Exploratory Thoracotomy: This method of obtaining a positive 
diagnosis becomes necessary after other diagnostic procedures have 
failed. Overholt ** stated that his policy was to explore in the face of 
a negative bronchoscopic report if the history and roentgen findings 
suggested a peripheral neoplasm. Writings of Graham,’® Edwards * and 
others indicate that they concur in this. 

In the present series, exploratory thoracotomy was necessary in 3 
cases. In 2, the results of the bronchoscopic examinations were nega- 
tive for endobronchial tumors, but the history and roentgen findings 
suggested parenchymal nodular new growths. Dr. E. J. O’Brien and 
Dr. William M. Tuttle confirmed the diagnosis by exploration. The 
other case was one of interlobar pleurisy between the upper and the 
lower lobe on the left side. The patient subsequently showed signs of 
an abscess of the lung in this area. Bronchoscopic procedure was per- 
formed, but adequate drainage was not secured, there being marked 
obstruction in the secondary bronchus to this area. Open drainage was 
performed by Dr. Grover C. Penberthy and Dr. Clifford D. Benson, 
and a carcinoma was found with abscess formation. 


15. Graham, E. A.: Diagnosis and Treatment of Primary Carcinoma of 
Bronchus or Lung: Caldwell Lecture, Am. J. Roentgenol. 31:145-152 (Feb.) 1934. 


(om 
43 

3 


near 


ation 
from 
aS is 
the 
‘mal- 
ined 


gave 

and 
later 
e of 
nary 


HAMMOND—CARCINOMA OF LUNG 


V. PATHOLOGY 


The survey of the material from the standpoint of the pathologic 
condition observed grossly and microscopically was not productive of 
any new findings or ideas regarding the descriptive pathology or 
nosology of these tumors. 


Fig. 4.—Classic squamous cell carcinoma, with no epithelial pearls. It is rapidly 
growing and rather medullary, with a center of carcinoma plugs, broken down and 
necrotic. 


The series as a whole emphasized in all respects the observations 
already made by Fried,** namely (1) that cancer of the lung springs 
from neoplastic degeneration of the “basal” cells of the bronchial mucosa 
and (2) that while these cells may differentiate in the less malignant 
forms to simulate adult pulmonary structures, so that a classification 


16. Fried, B. M.: Primary Carcinoma of the Lungs: Histogenesis and Meta- 
plasia of Bronchial Epithelium, Arch. Path. 8:46-67 (July) 1929. 
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of “alveolar,” “adeno,” “squamous celled,” “basal celled,” “epidermoid” 
and “oat seed’’ can be used in particular instances, it is more and more 
apparent as the whole series is gone over repeatedly that different 
parts of the same tumor, or even different fields in the same section, 
may present different degrees of anaplasia and therefore lead to different 
specific classification based on cell type. The tendency of tumors of 


Fig. 5——Medullary squamous cell carcinoma with large, pink-staining cells 
rich in protoplasm. The growth is markedly polymorphous, with many giant 
cell nuclei, and is almost syncytial in structure in its older portions. 


the lung to become highly anaplastic and to lose their original cell 
type is a rather characteristic phenomenon (figs. 4, 5, 6, 7 and 8), as 
is also their tendency to metastasize widely. It seems evident that 
when cancer of the lung develops, the original histologic structure is 
fairly uniform (or so it would appear if it could be observed early 
enough), and from this point on, the organoid structure, if any, and 
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the cell type depend more on the degree of malignancy and the consti- 
tutional capacity of the surrounding tissues to resist the process than 
on any inherent difference in the histogenesis of the tumors themselves. 
On this account there is on the one end epidermoid cancer of the 
bronchi (fig. 4) and at the other extreme oat cell cancer with its 


purely histoid and undifferentiated characteristics (fig. 8). 


Fig. 6.—Very malignant squamous cell carcinoma becoming rapidly undiffer- 
entiated, with some alveolar-like areas and diffuse histoid areas of small round 
cell and spindle cell character. 


The same difficulties were inherent in the grading of these tumors 
as are inherent in the grading of tumors in general, with the added 
complication that change of cell type was so frequent. It is not felt 
that there is much to be gained clinically by approaching this problem 
at present from a histologic point of view. 
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VI. THERAPEUTIC PROCEDURES 
The treatment of carcinoma of the lung at the present time includes 
surgical procedure and irradiation therapy. 
Surgery.—Overholt ** stated in 1937 that lobectomy and pneumo- 


nectomy were the two procedures surgery had to offer, and that 
pneumonectomy provided the best chance of cure and would be required 


Fig. 7—far advanced squamous cell carcinoma, still more undifferentiated than 
the carcinoma shown in figure 6. 


in the majority of cases because of the relative frequency of the site 
of origin of the lesion in a stem bronchus. Earlier, in 1935, Overholt * 
reported that he had operated on 13 patients for carcinoma of the lung. 


17. Overholt, R. H.: Surgical Treatment of Carcinoma of the Lung: Technique 
of Lobectomy and Pneumonectomy, Surg., Gynec. & Obst. 64:209-217 (Feb.) 1937. 
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On 7 of these, owing to metastatic involvement, pneumonectomies 
could not be done; on 6 pneumonectomies were performed, and 3 
recovered. Successful pneumonectomies for carcinoma have been done 
also by Graham,** Archibald,’® Rienhoff *° and others. 

Surgical opinion in general is in accord with the statements of Allen 
and Smith,?* namely (1) that chances for complete cure of carcinoma 


> 
q 
Jy 
Fig. 8.—Undifferentiated small round cell carcinoma, arising out of a typical 
squamous cell carcinoma. 


18. Graham, E. A., and Singer, J. J.: Successful Removal of an Entire Lung 
for Carcinoma of the Bronchus, J. A. M. A. 104:1371-1374 (Oct. 28) 1933. 

19. Archibald, E.: Technic of Total Unilateral Pneumonectomy, Ann. Surg 
100:796-811 (Oct.) 1934. 

20. Rienhoff, W. F., Jr.: Treatment of Carcinoma of Lung, S. Clin. North 
America 16:1459-1479 (Oct.) 1936. 

21. Allen, D. I., and Smith, F. J.: Primary Carcinoma of the Lung, with 
Report of a Case Treated by Operation, Surg., Gynec. & Obst. 55:151-161 ( Aug.) 
1932. 
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of the lung will depend on the location of the tumor and on making the 
diagnosis before metastases have occurred, and (2) that the crux of the 
matter lies in an early diagnosis. 

In the present series 6 patients were operated on by Dr. E. J. O’Brien 
and Dr. William M. Tuttle. Metastases were observed in 3 patients, 
and therefore pneumonectomy could be performed only on the remaining 
3. The lesion in the first patient was located in the hilus of the left 
lung and was of the nodular type. A one stage pneumonectomy was 
performed, and several glands were removed from the mediastinum. 
Microscopic examination of the glands showed no metastasis. Empyema 
later developed, and the patient died on the twenty-ninth postoperative 
day. The second patient had an infiltrating bronchostenosing lesion of 
the lower lobe of the left lung, which on bronchoscopic biopsy proved 
to be a squamous cell carcinoma. Pneumonectomy was performed, and 
later an empyema developed which was drained satisfactorily. Death 
occurred nine months later from metastases to the mediastinum, 
esophagus and liver. The condition of the third patient represented a 
bronchostenosing type of tumor involving the lower part of the left main 
bronchus, which on bronchoscopic biopsy likewise proved a squamous 
cell carcinoma. Pneumonectomy was performed, and the patient had 
a normal postoperative course for twenty-four days. On the twenty- 
fifth day, while lying on the right side for change of dressing, the patient 
suddenly died, most probably from pulmonary embolus. 


Irradiation Therapy.—In outlining the irradiation procedure in treat- 
ment of pulmonary carcinoma, it is important to differentiate between 
an early and a late stage of the disease. In treatment of the former, a 
combination of intrabronchially applied radium therapy and of externally 
applied roentgen therapy is used, whereas in treating the latter, one has 
to depend on external roentgen irradiation alone. In the present series, 
all of the conditions which have been apparently cured represented early 
stages, and therefore the good result must be attributed to the combina- 
tion of radium and roentgen therapy. In the treatment of conditions in 
the late stages, only temporary results, with more or less marked 
symptomatic relief and some prolongation of life, were obtained. In 
differentiating between the early and the late stage, one may say that 
if the tumor has exceeded in size 5 cm. in diameter, the probability is 
that it has passed the stage in which the application of radium is effective. 
The same may be said of all instances in which secondary pressure 
effects, such as atelectasis and pleural effusion, have fully developed. 
On this basis, all the patients of this series being considered as they were 
when they came under observation, the number of patients suitable for 
receiving a combination of radium and roentgen therapy represented 
only 10 per cent. 
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Whether one combines intrabronchially applied radium therapy and 
external roentgen irradiation or uses external roentgen therapy alone, 
the technic of procedure is guided by two underlying principles: (1) In 
the majority of cases the carcinoma possesses only a limited radio- 
sensitivity, therefore requiring a comparatively large dose of irradiation 
for its destruction, and (2) the effect of the irradiation may lead to 
fibrosis of the normal surrounding lung, which if extending over a 
large area may result in distressing or even fatal complications. This, 
then, indicates that very penetrating rays with great depth doses are 
to be preferred and that consequently the volumes irradiated must be 
as small as possible. In cases in which the conditions are in the later 
stages, in which palliation is all that is expected, including especially 
the conditions with large pleural effusions, the production of intrathoracic 
fibrosis spreading throughout the involved area or even comprising an 
entire hemithorax may appear beneficial and thus may constitute the 
purpose of irradiation. 

In conformance with these principles, the following is the method 
which was pursued: 1. A combination of intrabronchially applied 
radium therapy and externally applied roentgen therapy was used for 
treatment of the disease in the early stages. The procedure was 2s 
follows: 

In most cases the treatment was started with the roentgen therapy, which 
frequently was given with the patient ambulatory. The quality of the rays 
employed was that obtained with 200 kilovolts (filtration equivalent to 1 mm. of 
copper) until 1933, and that obtained with 500 kilovolts (filtration equivalent to 
7 mm. of copper) since that time. The dose was calculated so as to reach 110 to 130 
per cent of the skin unit dose at the site of the tumor focus. The number of 
portals of entry used in the process of cross firing was determined by physical 
considerations, the aim always being to include as little of the normal lung in 
the irradiated volume as possible. The duration of the series, as a rule, was from 
six to ten days, and the individual surface doses were given either in toto or in 
fractions. It must be stated, however, that the protracted method was never 
employed in these instances. After the completion of the roentgen series, the 
patient was hospitalized and the intrabronchial radium applied. The insertion was 
done under bronchoscopic, fluoroscopic control after the production of local 
anesthesia of the tracheobronchial tract. The radium, in suitable tubes, filtered 
by 1 mm. brass, was placed directly opposite the tumor mass and left in situ for 
a period of from eight to thirty-six hours, depending on the amount used and 
the magnitude of the dose outlined. After assurance had been made of proper 
positioning of the radium, the patient was moved to bed and kept under the 
influence of heavy opiates. At intervals of from four to eight hours, portable 
roentgenograms were made at the bedside to determine that the radium 
tinued to remain in situ. Since the tubes were left to hang within the 
lumen by their own weight, the supporting cord being anchored with 
tape to the lower lip, the extraction of the radium at the end of the 
presented no difficulty. In most cases the entire procedure of irradiation 
repeated for two or three series at intervals of from eight to ten weeks. I: 
subsequent series the total dose was reduced by 10 to 15 per cent respectively 
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2. Roentgen therapy alone was employed in cases in which the 
growths were in the late stages. The aim here being to produce fibrosis 
rather than a destruction of the tumor, the roentgen therapy was 
employed in the fractionated and protracted form over a long period 
(three to six weeks). The advantages of such a procedure are that it 
leads to minimal reaction, hardly impairing the already weakened general 
condition of the patient, and that a much larger cumulated dose can be 
administered. The results, however, are purely palliative, and as the 
statistical analysis shows, none of the patients receiving roentgen therapy 
alone has been cured, and few survived longer than two years. 

The detailed review of the cases shows that of the 26 patients treated, 
15 by a combination of intrabronchial radium therapy and external roent- 


Fig. 9 (case 1).—A, roentgenogram showing limited acute process of the 
lower lobe of the left lung; no roentgen diagnosis of carcinoma could be 
made. 8, roentgenogram made nine years after treatment, showing the chest to 
be normal. 


gen therapy and 11 by roentgen therapy alone, 22 died, the longest 
survival being for thirty-two months, the shortest nine days and the 
average six months. The 4 patients who are still living were treated 
with a combination of intrabronchial radium therapy and roentgen 
therapy administered externally. Of the 11 patients who received no 
treatment, all are dead. In this group the longest survival was seven 
months, the shortest one day and the average two and one-half months. 

The following reports are a brief résumé of the 4 cases in which 
treatment by irradiation was given and in which cures have apparently 


been effected: 
REPORT OF CASES 


Case 1.—H. W., a merchant of 31 years, spat blood for the first time in August 
1926. There were several small hemorrhages during the next three years. Repeated 
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bronchoscopic examinations failed to reveal malignant growths. In January 1929 
the patient had a profuse hemorrhage after an attack of influenza and productive 
cough and was hospitalized by his physician, Dr. Willard Mayer. 
Roentgenographic examination revealed limited chronic changes in the extreme 
lower portion of the left lung, having the appearance of the residue of an acute 
process (fig. 94). Physical findings showed the breath sounds diminished over 
the affected area. Bronchoscopic examination by Dr. William A. Hudson revealed 


Fig. 10 (case 1).—Photomicrograph of the specimen taken for biopsy, showing 
a well developed, undifferentiated type of squamous cell carcinoma with marked 
connective tissue reaction. 


a papillomatous growth in the orifice of the medial secondary bronchus of the 
lower lobe. A biopsy was performed. The microscopic report was of a well 
developed, undifferentiated type of squamous cell carcinoma with marked con- 
nective tissue reaction (fig. 10). 

It was decided to use high voltage roentgen therapy, cross fired over the root 
of the left lung, and radium applied intrabronchially. The roentgen therapy 
was carried out with rays obtained with 200 kilovolts (filtration equivalent to 1 
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mm. of copper), and the dose was calculated so as to reach an intensity of 110 
per cent of the skin unit dose at the site of the lesion. The radium was placed 
in the form of a tube intrabronchially, opposite the lesion, the dose being 350 
milligram hours. The irradiation procedure as a whole was repeated for two 
series, the first being given in May 1929 and the second in July 1929. 


Fig. 11 (case 2).—Roentgenograms showing, A, secondary infection and partial 
atelectasis of the lower lobe of the right lung due to an obstructive lesion in the 
right hilar region of that lung; B, radium in situ, and C, six years after treatment, 
the chest in a normal condition. 


Soon after the completion of the second series, the patient made a full recovery 
and has remained well to the present time (fig. 9B). Repeated check-up broncho- 
scopic examination has failed to reveal evidence of recurrence of the carcinoma. 

Case 2.—F. Y., a police officer 40 years of age, had a nonproductive cough, 
some fever and slight chills in November 1931. He sought medical advice and 
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was treated for bronchitis. Three months later, the dry cough had become pro- 
ductive. The sputum was blood tinged, and loss of weight and weakness were 
apparent. Rest in bed was prescribed; the symptoms progressed, and the patient 
entered the hospital for diagnosis four months after the onset of symptoms. 
Roentgenographic examination revealed a small tumor in the right hilar region 
(fig. 11.4) and a secondary infection extending over the area of the lower lobe 
of the right lung. Physical findings were dulness to percussion, diminished breath 


Fig. 12 (case 2).—Specimen taken for biopsy (low power), showing a very 
well developed squamous cell carcinoma becoming undifferentiated. 


sounds and medium and coarse rales over the affected area. Bronchoscopic 
examination, performed by Dr. William A. Hudson, revealed an obstructing 
ulcerating tumor mass in the lower part of the right main bronchus just below 
the orifice of the middle lobe. A biopsy was done, and the microscopic report 
was of a very well developed squamous cell carcinoma, becoming undifferentiated 
(figs. 12 and 13). 

Two series of irradiation therapy were administered, the first in March 1932 
and the second in June 1932. On each occasion a combination of high voltage 
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roentgen therapy and intrabronchial radium therapy was used. The high volt- 
age roentgen therapy was carried out with 200 kilovolts (filtration equivalent 
to 1 mm. of copper), and the dose amounted to 110 per cent of the skin unit dose 
at the site of the lesion. The radium was applied in the form of a suitable 
tube, which was placed directly opposite the lesion (fig. 11 B), the dose amounting 
to 600 milligram hours. 

Soon after the second series of treatments there was disappearance of the 
carcinoma, together with complete clearing of the secondary infection of the area 


Fig. 13 (case 2).—High power view of the same specimen as that shown in 
figure 12. 


of the lower lobe of the right lung. Repeated bronchoscopic examinations since 
then have failed to reveal any evidence of recurrence, and the patient is enjoying 
normal health at the present time (fig. 11 C). 

Case 3.—F. W., a housewife of 36 years, had a persistent dry, hacking cough 
associated with an expiratory wheeze in the middle of April 1934. She consulted 
her physician, Dr. Ross Leaver, at this time. Results of physical and roent- 
genographic examinations were essentially negative (fig. 144). Sedatives were 
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Fig. 14 (case 3).—A, roentgenogram at the time of the first consultation, giving 
no evidence of carcinoma. 8B, roentgenogram four years after treatment, show- 
ing slight fibrosis incident to irradiation. 


Fig. 15 (case 3) —Photomicrograph of the specimen taken for biopsy, showing 
small fragments of bronchial mucous membrane containing atypical glands and 
atypical columnar epithelium. The carcinoma was a papillary adenocarcinoma. 
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Fig. 16 (case 4).—A, roentgenogram showing bronchiectasis without evidence 
of carcinoma. 8B, roentgenogram four years after treatment, showing elevation of 
the right leaf of the diaphragm due to phrenicectomy, as well as slight fibrosis 
of the lower lobe of the right lung as a result of the irradiation. 


Fig. 17 (case 4).—Low power view of specimen taken for biopsy, showing an 
early stage of a squamous cell carcinoma, with the carcinoma developing in an area 
of chronic inflammation. 
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viven for the cough but produced no relief. The patient was referred to me on 
June 1, 1934 for laryngeal examination, which showed the region to be essentially 
normal. Bronchoscopic examination was advised and performed June 3. A small 
nonulcerating tumor mass of redundant tissue was observed on the posterior wall 
of the right main bronchus just below the carina. Biopsy revealed a papillary 
adenocarcinoma (fig. 15). Two series of irradiation therapy were given, the 
first in June 1934 and the second in October 1934. A combination of super- 


Fig. 18 (case 4).—High power view of the same specimen as that shown in 
figure 17. 


voltage roentgen therapy and intrabronchial radium therapy was used on each 
occasion. The former was carried out with rays obtained with 500 kilovolts 
(filtration equivalent to 7 mm. of copper), and the dose amounted to 130 per cent 
of the skin unit dose at the site of the lesion. The radium dose was 500 milligram 
hours. 

After therapy the symptoms were much improved but have never been com- 
pletely relieved. The patient becomes dyspneic on exertion and on lying in the 
prone position. Her weight is 140 pounds (63.5 Kg.) and her general appearance 
good (fig. 14B). 
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Case 4.—F. A., a housewife of 38 years, had a cough with moderate expectora- 
tion in 1926. Repeated examinations of the chest revealed bronchiectasis (fig. 16 A). 
In April 1934 the cough became more marked, and there was some hemoptysis. 
Bronchoscopic examination made by Dr. Wadsworth Warren in June 1934 revealed 
a tumor of the right main bronchus, which on microscopic examination proved to 
be squamous cell carcinoma (figs. 17 and 18). 

A phrenicectomy was done in June 1934 for the treatment of the bronchiectasis, 
and a week later radiation therapy was instituted. This was carried out with 
a combination of supervoltage roentgen therapy and intrabronchially applied radium. 
The quality of the roentgen rays was that obtained with 500 kilovolts (filtration 
equivalent to 7 mm. of copper), and the dose was calculated so as to amount to 
130 per cent of the skin unit dose at the site of the lesion. The radium dose 
was 500 milligram hours. Two series of treatments were given as a whole, the 
first at the end of June 1934 and the second in October 1934. 

In a recent communication the patient stated she was feeling well, having 
improved a great deal in the past two years. She continues to have a mild 
productive cough and notes shortness of breath on exertion. A roentgenogram 
now shows elevation of the right leaf of the diaphragm, due to the phrenicectomy, 
together with slight fibrosis of the lower lobe of the right lung, resulting from the 
irradiation (fig. 16 B). 


SUMMARY AND CONCLUSIONS 


From the review of 40 cases of carcinoma of the lung studied in 
detail in all their manifestations, the following conclusions may be drawn 
concerning the various factors: 

1. Sex Incidence: The ratio, 4 men to 1 woman, is a finding which 
coincides with that of other investigators. The higher rate in the male 
sex is explained on the basis of excessive use of tobacco, the tar from 
the combustion acting as a carcinogenic element. Other irritative 
elements, such as chemical, mechanical, bacterial, thermal and radio- 
active agents, may also contribute. 

2. Age Incidence: The highest age incidence was between 40 and 
60 years, representing 72.5 per cent of the series. 

3. Symptomatology: It was found that in order of their frequency 
the most important clinical symptoms were cough, pain, loss of weight, 
hemoptysis, dyspnea and hoarseness, the cough occurring in 100 per 
cent and the hoarseness in 10 per cent of the cases, with the remaining 
symptoms occupying positions between the two. 

4. Diagnostic Procedures: The physical signs appeared of vague 
topographic value in a restricted number of cases. The roentgen find- 
ings, on the other hand, although not infrequently permitting a more 
precise morphologic estimation of the process, especially of the secondary 
complications, gave rise to deductions which often made an exact differ- 
entiation from other intrathoracic lesions difficult, if not impossible. 
Thus, bronchoscopic study, by force of circumstances, remained the sole 
and indisputable diagnostic procedure in nearly all of the cases. 
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5. Pathology: The pathologic survey, while not leading to any new 
findings or-ideas, clearly showed that the grading of the tumors accord- 
ing to malignancy index appeared of little value as far as the estimation 
of the final outcome in the individual cases was concerned. 

6. Therapeutic Procedures: These included surgical intervention in 
6 cases and irradiation therapy in 26 cases, the latter method of treat- 
ment being given either in the form of a combination of roentgen therapy 
and intrabronchially applied radium (11 cases) or in the form of roentgen 
therapy alone (15 cases). None of the patients treated by surgical 
procedure survived the nine month period. Of the patients treated by 
irradiation, 4 apparently have been cured, and for others some pro- 
longation of life with more or less satisfactory palliation was obtained. 
The conditions of all of the patients who were apparently cured were in 
the early stage, and the good results were brought about by the adminis- 
tration of the combination of roentgen irradiation administered externally 
and intrabronchially applied radium. 

All in all, the diagnosis of carcinoma of the lung has made serious 
strides during the past decade, but the treatment of this universally 
dreaded disease still constitutes a problem, the solution of which lies in 
the future. 


Dr. T. Leucutia, Dr. Plinn F. Morse and Dr. E. R. Witwer assisted in the 
reviewing of the radiotherapeutic, pathologic and roentgenologic material. Dr. 
William A. Hudson, Dr. William M. Tuttle and Dr. Wadsworth Warren 
participated in the bronchoscopic examinations. 
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SULFANILAMIDE IN TREATMENT OF ACUTE INFEC- 
TION OF THE EAR AND OF THE MASTOID IN 
INFANTS AND IN CHILDREN 


QUANTITATIVE STUDY OF SEVENTEEN CASES 


HOWARD M. HEBBLE, M.D. 


PHILADELPHIA 


The status of sulfanilamide as a chemotherapeutic agent in the con- 
servative treatment of infection of the middle ear and of the mastoid 
is still in question. 

It seems a well established fact that the earlier the drug is employed 
in the treatment of this type of infection, the better are the results. This 
has been physiologically explained on the basis of the more accessible 
contact of the drug with body fluids in the early stages.‘ However, Long 
and Bliss, after their most recent experiments with the clinical use of 
sulfanilamide for human infections, have stated: “Sulfanilamide can be 
found in about the same concentration as it exists in the blood in tran- 
sudates and exudates into all the body cavities. It also penetrates into 
the pus in closed abscesses and is present in purulent discharges.” ™* 

This thesis presents a study of 17 patients with purulent aural infec- 
tion treated with sulfanilamide who were attended by the otolaryngo- 
logic service of Dr. Edward H. Campbell at the Children’s Hospital and 
closely followed from January 1938 to March 1939. Their ages ranged 
from 6 months to 9 years. Thirteen were infants under the age of 
2 years. 

They are by no means all of the patients with otorrhea in the wards 
of the Children’s Hospital who were seen, treated or operated on during 
this period. Those with subperiosteal abscesses were operated on when 
seen. In some cases not included in this study the cultures taken from 
the aural discharge did not reveal the presence of the hemolytic strepto- 

coccus, and in others the otitis had subsided at an earlier stage without 
treatment with sulfanilamide. 


From the Department of Otolaryngology of the Children’s Hospital. 

Thesis submitted to the faculty of the Graduate School of Medicine of the 
University of Pennsylvania in partial fulfilment of the requirements for the degree 
of Master of Medical Science (M.Sc. [Med.]) for graduate work in otolaryngology. 

1. Osgood, E. E.: Culture of Human Marrow: Studies on Mode of Action 
of Sulfanilamide, J. A. M. A. 110:349-356 (Jan. 29) 1938. 

la. Long, P. H.; Bliss, E. A., and Feinstone, W. H.: Effects of Sulfa-Pyridine, 
Sulfanilamide and Related Compounds in Bacterial Infections, Pennsylvania M. J. 
42:483-491 (Feb.) 1939. 
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In addition to the presence of the hemolytic streptococcus as a pre- 
requisite for study, a rather definite pathologic entity was also exhibited 
by the group of patients selected, all of them presenting essentially the 
same clinical picture indicative of involvement of the mastoid. This is a 
type of advanced acute infection of the ear in which bony necrosis in the 
mastoid has already taken place and is present for treatment. It is in 
contrast to the unruptured, or more recently ruptured, aural abscess 
in which bony necrosis in the mastoid is more a problem of prevention. 


METHOD AND OBSERVATIONS 


Histories of Patients—Previous to the administration of the drug, 
the duration of otorrhea varied from six days to six weeks; in 12 of the 
cases it was two weeks or less. The aural infection usually followed an 
infection of the upper respiratory tract or pneumonia which had cleared 
up. It should be noted that many patients gave a history of repeated 
myringotomy. Both ears were involved in all but 1 patient. All showed 


an intermittent febrile reaction, generally low grade, the temperature 


being 99 to 102 F., occasionally reaching 104 F. One patient suffered 
septic arthritis of one day’s duration when first seen and later revealed 
at operation a thrombophlebitis of the lateral sinus, the only intracranial 
complication observed. 

Examination of Ears and Sinuses—tThe otorrhea was characteristic 
of involvement of the mastoid in that it was profuse, continuous and of 
a thick, creamy consistency. The ear drums were inflamed and much 
swollen, but usually allowed sufficient drainage. In no instance were 
there any of the typical localizing postauricular signs indicative of sub- 
periosteal perforation, and they did not subsequently develop at any time 
during the course of management. Tenderness over the mastoid was 
occasionally elicited, but it was made sure that, when present, this was 
not due to swelling or cellulitis of the canal wall, often mistaken for true 
tenderness due to involvement of the mastoid. 

The nose was examined with particular reference to the sinuses by 
direct light through an otoscope or nasopharyngoscope. A moderate to 
profuse mucopus discharge from the region of the sphenoethmoid recess 
and the middle meatus, indicating associated ethmoid and maxillary 
sinusitis, presented itself in every case. 

Cultures of Aural Discharge.—Initial cultures were taken from the 
aural discharge at the time the patient was placed under observation. 
The predominating organisms were Streptococcus haemolyticus and 
Staphylococcus aureus. Streptococcus haemolyticus was present in the 
cultures of 100 per cent of the patients and in pure cultures of 3 of the 
older patients. Staphylococcus aureus was present in the cultures of 14 of 
the 17 patients (88 per cent), and in those of 100 per cent of the 13 
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infants under the age of 2 years. Additional organisms were also 
occasionally observed in the aural discharge of the infants, as shown 
in table 1. 

Roentgen Study—To complete the preliminary data, roentgen- 
ograms of the mastoid were advised. Although roentgenograms were 
not obtained for a few patients, they were obtained for enough of them 
to make possible the evaluation of roentgenographic study. All reports 
mentioned varying degrees of haziness, but in the majority of instances 
this was regarded by the roentgenologist as no greater cloudiness than 
that routinely seen accompanying ordinary acute otitis media and as 
insufficient evidence to suggest definite mastoiditis. Including the 


TABLE 1.—Cultures from Aural Discharge Before the Institution of Therapy 


Strepto- 


eoccus Staphylo- Bacillus 
. Haemo- coceus Pyocya- Diphthe- Bacillus Days of Age of 
lyticus Aureus neus roid Coli Otorrhea Patient 


Case 2... 14 22 mo. 
Case 3.. - + + ae 10 18 mo. 
Cage 4... + 10 21 mo. 
Case 65... > + 6 9 mo. 
+ + + 44 7 mo. 
Case 8.. ll yr. 
Case 11.. + 4 12 15 mo. 
Case 13.... 10 11 mo. 
Case 16...... + 6 5 yr. 
+ 6 9 yr. 


youngest infant, 6 months of age, in every patient there were at least 
a few cells developed. Development of a few cells was associated with 
the semidiploic type of bone, while the pneumatic type often revealed 
far advanced cellular development. In cases in which subsequent 
roentgenographic check-up was obtained there was no appreciable patho- 
logic advance regardless of the clinical course. Evidence of necrosis 
was never reported, and only one of the reports was returned suggestive 
of retention of pus or exudate. Interpretations of these roentgenograms, 
therefore, seldom confirmed the otologic impression of mastoiditis with 
bone necrosis based on the appearance which was invariably present 
at operation. 


Sulfanilamide Therapy.—At the time this report was begun the 
literature was crowded with experimental evidence of the effect of 
sulfanilamide on bacterial infections in animals and in the test tube,” but 


2 Holman, W. L., and Duff, G. L.: Sulphanilamide and Similar Compounds 
in Chemotherapy, Am. J. M. Sc. 195:379 (March) 1938. 
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a recognized criterion of the use of the drug for human infections has 
been available only recently. My associates in the otolaryngologic clinic 
and I were without knowledge of the use of the concentration of the 
drug in the blood as a guide in the computation of the dose and the 
period of administration, as is now advocated by Long and Bliss. 
The amount was regulated by the pediatric service within what was 
thought a conservatively safe range. In the beginning ™% grain 
(0.03 Gm.) per pound of body weight was used, and the dose was later 
raised to as high as 114 grain (0.075 Gm.) per pound. The period of 
treatment varied from six days to two weeks. Ten days was regarded 
as the proper time in as many cases as possible. Clinical observations of 
the effects on the patients were as follows: 

Temperature: As previously stated, the condition of all the patients 
was septic at the time the drug was administered. The temperature of 
12 of the 17 patients (70 per cent) fell to normal the first few days and 
remained so until the drug was withheld, at which time only 5 of the 
patients remained afebrile and 7 resumed their previous state of sepsis. 
Especially in cases in which the administration of the drug was discon- 
tinued early, there was an immediate rise in temperature, followed by a 
similar drop when it was readministered, as shown in the chart. In the 
other 5 cases (5, 6, 10, 12 and 15 in the chart) the patients showed little 
or no effect. Therefore, of the 17 patients, there were 5 in whom the 
temperature was affected permanently; 7 in whom it was affected only 
temporarily and 5 in whom there was no effect at all. 

Of the latter group, the patients of cases 5 and 6 received approxi- 
mately %4 grain (0.03 Gm.) per pound. The patient of case 5 had a 
positive tuberculin reaction, and later, at the time of operation, a pneu- 
mococcus was found in the mastoid culture. In case 6 the patient had 
an advanced allergic condition and was resistant to allergic control as 
well as to treatment of the superimposed aural and sinus infection. The 
patient of case 12 showed a moderate drop from the second to the fifth 
day and then an abrupt rise without withdrawal of the drug, the only 
such reaction to be observed. In the treatment of this patient the admin- 
istration of the drug was discontinued, and mastoidectomy revealed a 
pure culture of pneumococcus type 4. The patient gave an unusually 
good postoperative response to sulfapyridine. The ears were dry within 
ten days, having discharged six weeks previously. The condition of the 
patient of case 15 still remained septic but at a lower grade. This was 
the most severely ill patient of all. Two positive blood cultures were 
obtained during the ten days of conservative sulfanilamide therapy. At 
the end of this period, operation revealed advanced thrombophlebitis 
of the lateral sinus. Although the sulfanilamide may have retarded the 
development of a more severe complication, it was probably the action 
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of the drug that produced the lower grade septic reaction and therefore 
became a factor in the masking of typical symptoms. 

General Condition and Toxic Effects: With but few exceptions all 
the patients showed a degree of general improvement after the first few 
days, as indicated by increased weight and better appetite, especially in 
the infants. No serious toxic effects were observed. Although in the 
treatment of some patients the drug was temporarily withheld on the 
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MASTOIDECTOMY 3 WEEKS LATER, 
RECURRENT SEPSIS; 
DISCHARGED; CONTINUED OTORRHEA 


DISCHARGED; EARS DRY; 
CONSERVATIVE CURE 


MASTOIDECTOMY 


CONTINUED SEPSIS; 
MASTOIDECTOMY 


AFEBRILE; 
CONTINUED OTORRHEA, 
MASTOIDECTOMY 5 DAYS LATER 
Chart showing the temperature on each day of observation. Each block repre- 
sents a day (twenty-four hours), and the numbers below indicate the total daily dose 
of sulfanilamide in grains per twenty-four hours. 


10 


second or third day, a review of the cases of these patients shows no 
definite indication for such discontinuance except that the temperature 
had become normal and the general condition seemed improved. From 
a pediatric standpoint, this was thought to be the desired effect, without 
regard to the continued otorrhea. A cyanotic appearance along with the 
drop in temperature contributed in the case of another patient ‘to the 
cause of early discontinuance, at the time of which the blood count wa; 
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MASTOIDECTOMY 


MASTOIDECTOMY 


CONTINUED SEPSIS; 
MASTOIDECTOMY 10 DAYS LATER 


MASTOIDECTOMY 


EARS DRY iO PO; 
PNEUMOCOCCUS TYPE 
MASTOIDECTOMY;: 


SULFAPYRADINE (5 DAYS PQ) 


DISCHARGED; CURED, 
BOTH EARS DRY 


40 


LATERAL SINUS PHLEBITIS; 
MASTOIDECTOMY 


AFEBRILE; 
CONTINUED OTORRWEA 3 WEEKS 


é MASTOIDECTOMY ON READMISSION; 


RECURRENCE AND READMISSION 10 DAYS LATER; 
r DISCHARGED; EARS DRY 
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Temperature Chart—Continued 
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the ear as well as definite tenderness over the mastoid. The dosage was 1% 
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normal. However, within the following two days leukocytosis and fever 
recurred. Sulfanilamide was then reordered, and it caused a similar 
drop in the temperature and white cell count within another two days. 
The further maintenance of the dosage continuously for ten days, in spite 
of the slight cyanosis, led to the complete subsidence of the aural dis- 
charge and to a conservative cure (chart, case 4). 

Blood Picture: As blood transfusion is a widely used therapeutic 
measure in pediatric treatment, frequent transfusions were given in these 
cases; the erythrocyte and hemoglobin values, therefore, stayed within 
normal limits. In those patients showing a poor response to sulfanil- 
amide (i. e., continued fever, persistent otorrhea or both) there was also 
persistent leukocytosis, with the white cells numbering from 10,000 
to 20,000. In case 10 (chart) the patient showed a definitely poor 
response. The day previous to the administration of the drug the white 
cell count was 14,000, and at the end of a ten day period during which 
1 grain (0.06 Gm.) per pound was administered it was 19,000. Gen- 
erally when the use of the drug was discontinued a rise in the leukocyte 
count paralleled the elevation in temperature. In case 7 the patient 
remained afebrile after the fourth day, but the aural discharge and 
leukocytosis persisted until operation five days after the admiiistration 
of the drug was discontinued. The patient of case 16 had a white cell 
count of 16,000 at the end of the ten day period, and was afebrile from 
that time on, but the aural discharge did not subside until three weeks 
later. In 3 cases in which the ears became dry by the time the use of 
the drug was discontinued, the leukocyte count had reached a normal 
level. There were no incidences of leukopenia. 

Otorrhea: In only 4 of these cases did the ears become dry and 
remain so to the present date without operation. They are shown in 
the chart and are reported as follows: 


REPORT OF CASES 


Case 4.—The patient received 1% grain (0.07 Gm.) of sulfanilamide per pound 
for two days, when the temperature became normal and slight cyanosis appeared. 
At this time the administration of the drug was discontinued, but within the 
next two days the temperature and the degree of leukocytosis had again reached 
their original height, along with the continuance of otorrhea. The drug was 
reordered and administered for ten days. The ears were completely dry and 
the drums normal by the ninth day. The patient was discharged on the following 
day and has had no recurrence of the condition to date. 


Comment.—The importance of the larger initial dose is now well 
established, and the value of continued therapy in the absence of definite 
toxic effects is a feature of this case. 


Case 13.—The patient had an extremely profuse and typical discharge from 
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grain (0.075 Gm.) per pound for the first day, 1 grain (0.06 Gm.) the second 
day and % grain (0.045 Gm.) the following eleven days, thirteen days in all. The 
ears had become dry on the tenth day but at the request of the staff of the 
otolaryngologic service, treatment with sulfanilamide was continued for three more 
days until the swollen drums had subsided. 


Comment.—I believe sulfanilamide responsible for this patient’s 
recovery and the increased amount and longer period of use, again 
influencing factors. 


Case 14.—The dose was 1 grain (0.06 Gm.) per pound. The ears were dry 
on the sixth day and the administration of the drug was discontinued on the ninth. 
However, the temperature had begun to subside a day or two before the drug 
was used, and it is questionable if this patient would not have run the same 
course without receiving sulfanilamide. 


Case 16.—The dose was 1 grain (0.06 Gm.) per pound for ten days. This 
child was toxic, had considerable tenderness over the mastoid and showed higher 
temperature peaks than are usually observed in the absence of additional disease 
elsewhere. The temperature having fallen to within a normal range after the 
fifth day, the use of the drug was discontinued on the tenth; but the patient still 
had a draining ear (bilateral) and leukocytosis (the white cell count being 16,000). 
He then stayed at the hospital for further observation. The temperature remained 
normal and the patient nontoxic, but the otorrhea continued for the next three 
weeks before the ears became dry and the patient was discharged. He was 
readmitted ten days later with a slight cold, a temperature of 102 F., an inflamed 
left drum and slight tenderness over the mastoid. The next day there was a 
slight discharge from the left ear, but the following day this subsided without 
further involvement of the middle ear. 


Comment.—Was it better for the patient to remain in the hospital this 
length of time and run the chance of recurrences or would it have been 
better for him to have a complete and efficient simple mastoidectomy in 
the early stage when it seemed indicated? On the other hand, if the 
fullest effect of the sulfanilamide treatment was expected, the original 
dose and period of use were probably inadequate for a more severe illness. 


COM MENT 


Since the conditions in the remaining 13 cases did not respond to 
medical treatment within a reasonable period, they were all regarded 
as “surgical” mastoiditis and operation was done. From an otologic point 
of view, two factors most indicative of simple mastoidectomy were the 
otorrhea and leukocytosis. The effects of the sulfanilamide on the 
temperature and body weight, while temporarily favorable, showed 
degrees of instability and were considered inadequate except for prob- 
ably decreasing the operative risk. The high percentage of patients on 
whom operations were performed was due, then, to the fact that by the 
time of operation all these patients had a continuous aural discharge 
of from three weeks’ to three months’ duration, together with persistent 
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infection as further evidenced by the leukocytosis. In the event of 
otorrhea, so characteristic of bony necrosis in the mastoid, it has been 
the policy of the otolaryngologic department of the Children’s Hospital 
to encourage operation if the discharge persists beyond the sixth week, 
regardless of the absence of tenderness or other classic signs. This 


:; policy is based on the fact that if this type of infection is allowed to 
ae: progress, the patient becomes liable to the two grave complications 
3 that can occur in this particular pathologic field: 1. A relatively earlier 
4 and more serious complication, the one we fear most at this stage of 
a observation, is intracranial involvement through extension necrosis with 


perforation of the thin tegmen, or lateral sinus plate, as well as through 
the blood stream. For instance in case 16, since at the end of the ten 


TaBLe 2.—Cultures of Material Taken in Mastoidectomy 


Organism 
= 


Strepto- 

coccus Staphylo- 

Haemo- coccus Pnreumo- Bacillus Bacillus 


lyticus Aureus coccus Pyocyaneus Coli 


+++ 


> 4 


Case 13 (no operation) 
Case 14 (no operation) 
Oase 16 (no operation) 


day trial of sulfanilamide the patient, who had had otorrhea of sixteen 
days’ duration, was from that time asymptomatic except for the aural 
discharge, it seemed feasible to give him the benefit of the additional 
three weeks required for the condition to subside; on the contrary, in 
case 7, in which at the end of two weeks of chemotherapy this patient 
also was definitely asymptomatic except that the otorrhea had been 
continuous for eight weeks from the time of onset, operation was 
advised as the wisest procedure. 2. The other complication is chronic 
deafness resulting from long-standing suppuration of the middle ear and 
the mastoid with possibly eventual necrosis of the ossicles and destruc- 
tion of the drum, an untoward possibility too little thought of at a time 
when the patient can be benefited most. 

Routine cultures were taken from the pus and granulation of every 
mastoid operated on, as shown in table 2. The hemolytic streptococcus 


Bee Case 4 (no operation) 
ee + ee oe 


HEBBLE—INFECTION OF EAR AND MASTOID 817 


was again predominant, being found in the cultures of 11 cases, 85 per 
cent. Of these, 64 per cent were pure cultures. The culture of case 17 
showed no growth, and that of case 12 was a pure culture of a type 4 
pneumococcus, which, as already stated, responded well to sulfapyridine 
after operation, not having yielded to sulfanilamide preoperatively. In 
case 5 the pneumococcus was found associated with the streptococcus 
in the mastoid culture but was absent in the initial aural culture. With 
the advent of chemotherapeutic agents then, more frequent cultures 
of the aural discharge and cultures of material taken at operation are 
increasingly important. 
CONCLUSIONS 

This study of the treatment of purulent aural infections so character- 
istic of mastoid involvement in infants and children has led to the 
following opinions: 

1. These patients showed a generally poor response to conservative 
medical treatment, including the use of sulfanilamide. 

2. If the administration of the drug is not to be discontinued until 
there is a complete clinical cure, as recently advocated by Long and 
Bliss, it will require longer than ten days to two weeks in many patients 
with this type of infection. 

3. In view of the clinical observations and the relatively nontoxic 
effects of the drug as used in these cases, a larger dose and a longer 
period of use now seem not only safe to try but necessary for better 
results. 

4+. In cases of this sort in the wards of the otolaryngologic depart- 
ment of the Children’s Hospital, if the patient’s ear has been discharging 
less than four weeks, continuous sulfanilamide therapy throughout 
several weeks seems feasible providing there are no definite toxic effects. 

5. However if the duration of otorrhea has already exceeded four 
weeks when the patient is first seen, operation still seems advisable if 
the otorrhea and leukocytosis have shown no definite response after 
ten days to two weeks of sulfanilamide treatment. After operation 
the drug may be administered to better advantage. 

6. In the presence of intracranial complications sulfanilamide does 
mask certain typical symptoms. This is to be kept in mind, but not 
to be offered as a contraindication to the use of the drug. 


SUMMARY 

Seventeen cases of purulent infection of the middle ear indicative 
of involvement of the mastoid and treated with sulfanilamide are 
reviewed. 


. 
of 
en 
‘al 
k, 
lis 
to 
n 
er a 
th 
n 
4 
| 


818 ARCHIVES OF OTOLARYNGOLOGY 


On the basis of complete subsidence of the otorrhea within a reason- 
able period of time being considered as a standard for conservative cure, 
only 4 of the 17 patients treated with sulfanilamide responded favorably, 
and the remaining 13 came to operation. 

Certain conclusions regarding the amount of the dose of the drug, 
the period of administration, the alteration of certain clinical pictures 
and the feasibility of operation are drawn, based on the results and 
observations in the present study. 

A follow-up of these 17 patients in the outpatient clinic has shown 
no recurrence of the infection of the ear or of the mastoid. 
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SIGNIFICANCE OF APHASIA AS A SYMPTOM OF 
OTOGENIC EXTRADURAL ABSCESS 


FRANZ ALTMANN, M.D. 
NEW YORK 


Aphasia is said to be the most frequent symptom of abscess of the 
left temporal lobe. Aphasia itself, however, cannot be regarded as definite 
proof of the presence of an abscess of the temporal lobe even though 
an acute or chronic suppuration of the middle ear is present. It suggests 
simply damage in the region of the first temporal convolution, which also 
can be caused by intracranial processes of other kinds, such as otogenic 
extradural and subdural abscesses, localized meningitis with formation 
of large plaques and tumors, meningiomas and, particularly in children, 
solitary tuberculomas of the temporal lobe. 

From the clinical viewpoint the differentiation of abscess of the 
temporal lobe from extradural abscess is important. As a rule the follow- 
ing problem is faced: In the presence of aphasia associated with otitis 
media, the ear has been operated on and an extradural abscess of the 
middle fossa discovered. The question to be decided is whether the extra- 
dural abscess of the middle fossa alone is sufficient to explain the aphasia 
or whether at the same time an abscess of the temporal lobe is present. 
If an abscess of the temporal lobe is suspected, an exploratory puncture 
of the brain should be performed. Although this intervention as a rule 
does not harm the patient, it should be avoided if possible. 

In the otologic literature several cases have been reported in which 
after drainage of an extradural abscess due to chronic or, less frequently, 
to acute otitis, aphasia disappeared (aphasia of the sensory-amnesic type: 
Alexander, Biich,? Fremel,® Frey,* Heine,’ Jansen,® Lemaitre and 


wes 


1. Alexander, G.: Beitrag zur Symptomatologie des Extraduralabszesses, 
Monatschr. f. Ohrenh. 45:437, 1911. 

2. Biich, E.: Sensorische Aphasie bei otogenem Extraduralabszess der linken 
mittleren Schadelgrube, Ztschr. f. Hals-, Nasen- u. Ohrenh. 13:351, 1926. 

3. Fremel, F.: Ausgedehnter linksseitiger Extraduralabszess mit Aphasie und 
motorischen Reizerscheinungen der kontralateralen Seite, Monatschr. f. Ohrenh. 
64:848, 1930. 

4. Frey, H.: Sensorische Aphasie im Verlaufe eines akuten Extraduralabszesses 
der mittleren Schadelgrube bei akuter Exazerbation einer chronischen Mittel- 
ohreiterung. Operative Heilung, Monatschr. f. Ohrenh. 67:607, 1933. 

5. Heine, B.: Zur Kenntnis der subduralen Eiterung, in Beitrage zur Ohren- 
heilkunde, Festschrift gewidmet August Luce zur Feier seines siebzigsten 
Geburtstages, Berlin, 1905, p. 339. 


(Footnotes continued on next page) 
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Aubin,’ Merkens,* Moulonguet,’ Pritchard,’® Rudloff,’ Ruttin ?* and 
Salzer ;?* motor aphasia: Lorenz** and Rudloff*). In some cases 
exploratory punctures of the temporal lobe revealed no abnormalities. In 
each of these cases the extradural abscess was supposed to be the only 
cause of the aphasia. One should, nevertheless, be cautious in coming 
to such a diagnostic conclusion. This was brought out by Thormann.’*® 
In his case sensory aphasia disappeared after the exposure of an abscess 
of the middle fossa. One year later, however, the patient died of menin- 
gitis caused by Streptococcus viridans and arising from a perforated 
abscess of the temporal lobe. In this case the possibility cannot be 
excluded that at the time of the operation the cerebral abscess was 
already present, or at least developing. In the majority of cases, how- 
ever, one is entitled to assume that the extradural abscess was responsible 
for the aphasia. 

There is no conformity of opinion as to the mechanism of the develop- 
ment of aphasia. In a case in which the extradural abscess is so extensive 
as to produce pressure, aphasia is easily explained, as are all other 
cerebral symptoms of definite localization, such as contralateral pareses 
and disturbances of sensation. But in a case in which the abscess is 
small or only pachymeningitis externa is present, aphasia cannot be 
explained satisfactorily by pressure. According to Korner and Grin- 


6. Jansen, W.: Extraduralabszess mit Sprachstérungen beim Erwachsenen, 
Monatschr. f. Ohrenh. 42:304, 1908. 

7. Lemaitre and Aubin, A.: Abscés extradural avec aphasie, Arch. internat. 
de laryng. 9:1187, 1930. 

8. Merkens, W.: Ueber intrakranielle Komplikationen der Mittelohreiterung, 
Deutsche Ztschr. f. Chir. 59:70, 1901. 


9. Moulonguet: Troubles aphasiques survenant au cours de l’évolution d’un 
abscés extradural, abstracted, Zentralbl. f. Hals-, Nasen- u. Ohrenh. 3:430, 1923. 

10. Pritchard, U.: Zwei Falle von Hirnabszess infolge langdauernder Otorrhoe, 
Ztschr. f. Ohrenh. 22:36, 1892. 

11. Rudloff, W.: Extraduralabszess mit Sprachstérungen, Arch. f. Ohrenh. 
79:112, 1909. 

12. Ruttin, E., in discussion on Altmann, F.: Exazerbierte linksseitige Choles- 
teatomeiterung mit Extraduralabszess der mittleren Schadelgrube und frischem 
extraduralem Hamatom. Radikaloperation voriibergehende sensorische-amnestische 
Aphasie, Monatschr. f. Ohrenh. 72:468, 1938. 


13. Salzer, F. A.: Zur operativen Behandlung der Sinusthrombose, Wien. klin. 
Wehnschr. 3:651, 1890. 


14. Lorenz, H.: Mit Aphasie komplizierter Extraduralabszess, Monatschr. f. 
Ohrenh. 51:38, 1917. 

15. Thormann, H.: Sensorische Aphasie bei otogenem Extraduralabszess in 
der linken mittleren Schadelgrube, Ztschr. f. Hals-, Nasen- u. Ohrenh. 11:429, 
1925; Streptococcus viridans in Reinkultur im Lumbalpunktat bei otogenem Hirn- 
abszess und Meningitis, ibid. 16:322, 1926. 
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berg,’® inflammatory involvement of the inner surface of the dura mater 
or the subdural space, the leptomeninges or the superficial layers of the 
brain occurs, and can be regarded as responsible for the development of 
aphasia. Thus, aphasia, whether due to extradural, subdural or intra- 
cortical abscess, is caused in many cases by essentially the same patho- 
logic changes. With extradural abscesses the changes are of moderate 
degree and disappear after drainage of the aural and the extradural 
focus, whereas with subdural abscess or abscess of the temporal lobe 
the changes are not only more extensive but also more intensive, and 
the subdural focus itself must be opened. 

Collateral inflammatory edema of the temporal lobe in the course of 
exacerbation of a chronic suppuration of the middle ear and in the 
presence of adhesions between the surface of the brain and the dura 
sometimes might occur without development of an extradural abscess 
or other macroscopically visible changes. Such a lesion might also cause 
aphasia. This assumption is made probable by the cases reported by 
Gatscher,** Gaillard and Solomovici.*® 

I wish to report 2 cases in which aphasia developed in the course of 
chronic suppuration of the middle ear with extradural abscess in the 
middle fossa. 
REPORT OF CASES 
Case 1.—On Dec. 21, 1937, a man aged 23 was admitted to the department of 
otology, rhinology and laryngology of the University of Vienna Medical School. 

History.—For four days the patient had suffered from exacerbation of chronic 
suppuration of the middle ear. He complained of headache on the left side, 
vomiting and drowsiness. There had been three chills and one rise of temperature, 
to 103 F. 

Examination on Admission.—The patient appeared to be in poor general con- 
dition and slightly drowsy. There were stiffness of the neck, a positive Kernig 
sign on the left side and tenderness of the eyes. The fundi were normal. The 
temperature was 101 F. and the pulse rate 92. The drum membrane of the right 
ear was normal and hearing was normal. In the left ear there were granulations 
protruding from the region of the attic. Hearing was diminished, though whis- 
pered vowels could be heard at contact. Caloric irritability of the vestibular 
apparatus was normal. 


16. Korner, O., and Griinberg, K.: Die otitischen Erkrankungen des Hirns, 
der Hirnhaute und der Blutleiter, ed. 5, Munich, J. F. Bergmann, 1925. 

17. Gatscher, S.: Pl6étzliche Aphasie bei sonst negativem Nervenstatus, Radi- 
kaloperation und Obduktion ohne ausreichendes anatomisches Substrat, Monatschr. 
f. Ohrenh. 53:149, 1919. 

18. Gaillard, R.: Contribution a l'étude de l’aphasie au cours des complications 
des otitis suppurées, Ann. d. mal. de l’oreille, du larynx 49:892, 1930. 

19. Solomovici, H.: Aphasie hystérique simulant un abscés cérébral chez une 
malade avec double otite moyenne chronique operée et guérie antérieurement pour 
labyrintho-méningite gauche, Ann. d’oto-laryng., 1936, p. 63. 
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Lumbar Puncture-—The spinal fluid was clear, and pressure was increased. 

Treatment.—The patient was promptly submitted to mastoidectomy. 

Pathologic Observations——Occupying the region of the antrum and the middle 
ear was a putrefied cholesteatoma, the size of a plum. There was pathologic 
exposure of the dura in the middle fossa, and also of the sinus, from the upper 
to the lower knee. Both dura and sinus were covered with thick granulation 
tissue. Anteriorly, above and behind the dural exposure, a large fresh extradural 
hematoma was observed. 

Procedure.—A typical radical mastoidectomy was performed. In order to reach 
the limits of the diseased process, a large part of the squama was removed and 
much coagulated blood evacuated. As the dura of the middle fossa was exposed, 
a brownish red, fetid fluid was released. The border of the hematoma, however, 
could not be reached, and no bleeding blood vessel was observed. Exposure of 
the sinus was continued in both directions until normal wall was reached. Punc- 
ture of the sinus in the upper and lower parts yielded fluid blood. A Panse plastic 
operation was done and the cavity packed. 

Course—A few hours after the operation definite signs of ammnesic-sensory 
aphasia appeared. 

On December 22 aphasia was still more marked. The right radial reflex and 
the reflexes of the lower extremity were increased, without other neurologic signs. 
The temperature was 99 F. 

On December 24 the condition was unchanged. The temperature was 101 F. 
and the pulse rate 88. The dressing was changed, and a fetid secretion came from 
the wound. Puncture of the temporal lobe at three different points (in the 
anterior, the middle and the posterior part) revealed nothing pathologic. 

During the following days the temperature became stabilized and normal ; there 
was gradual disappearance of the aphasia, and the reflexes returned to normal. 
The granulation tissue became clean and the wound smaller. 

Three weeks after operation the aphasia had completely disappeared, and the 
neurologic findings were normal. 

Six weeks after the operation the retroauricular wound was closed and the 
external canal was wide open. A moderate discharge came from the middle ear. 


Comment.—In this case the symptoms which were present before 
the operation did not permit an exact diagnosis. The headaches on the 
left side and the slight drowsiness favored the diagnosis of an extradural 
abscess ; the repeated chills and the increase of temperature to 103.5 F. 
suggested involvement of the sigmoid sinus; the stiffness of the neck, 
the Kernig sign on the left side, the tenderness of the eyes, the vomiting 
and the drowsiness, together with the increased pressure of the cerebro- 
spinal fluid and the moderate pleocytosis, indicated meningeal irritation 
which could be caused either by an extradural abscess or by sinus 
phlebitis. There were no symptoms which indicated the presence of an 
abscess of the temporal lobe. 

The operative findings confirmed these assumptions, as an extensive 
extradural abscess of the middle fossa and an extensive perisinuous 
abscess were observed. The large extradural hematoma which sur- 
rounded the extradural abscess was not diagnosed before operation. 
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A history of preceding trauma being entirely absent, it is most 
reasonable to assume that the hematoma was caused by erosion of a 
vessel in the vicinity of the extradural abscess during the course of 
exacerbation of the chronic suppuration of the middle ear. At the same 
time circumscribed meningitic changes on the inner surface of the dura 
developed, and toxic substances penetrated the wall of the sigmoid sinus 
and were absorbed into the blood stream, causing chills and increased 
temperature. 

It is impossible to state with certainty whether the aphasia and the 
increased irritability of the contralateral reflex were caused by external 
pressure alone or whether this external pressure, which was unquestion- 
ably present, was combined with collateral, inflammatory or edematous 
changes in the temporal lobe and the adjoining parts of the central con- 
volutions. Both possibilities must be considered. The first is supported 
by the fact that the same symptoms sometimes develop as sequelae of 
pure external hematoma due to hemorrhage from the middle meningeal 
artery. 

An observation made by Ruttin ** favors this idea: A girl who had 
been admitted to the wards because of chronic otitis media suddenly 
showed symptoms of abscess of the temporal lobe ; an operation revealed 
an extradural hematoma of the middle fossa due to erosion of a vessel 
by an extradural abscess, but no abscess of the brain could be observed. 
On the other hand, as already mentioned, the signs of meningeal irrita- 
tion can best be explained by circumscribed meningitis at the site of the 
extradural abscess, which may have led to adhesions between the 
meninges. If the adhesions were present the development of collateral 
edematous or inflammatory changes in the adjacent layers of the brain 
could easily be explained. 


Case 2.—On Feb. 14, 1938, a man aged 29 was admitted to the department of 
otology, rhinology and laryngology of the University of Vienna Medical School. 

History.—The patient had been deaf in the left ear for many years. For two 
weeks before his admission there had been discharge from the left ear and for 
two days a temperature of 100.4 F. On the day of admission the temperature 
was 103.5 F. There had been no chills or vomiting. The general condition had 
been poor, with increasing restlessness and mental disturbance. 

Examination on Admission.—The patient was in poor general condition; he 
was restless and answered questions poorly or not at all. Many objects shown 
to him he did not recognize, and he misused many words. There was a marked 
tendency to perseveration. The neck was stiff and the Kernig sign positive. The 
fundi were normal. The temperature was 100.4 F. and the pulse rate 88. Exami- 
nation of the right ear revealed scars in the drum and moderate deafness of the 
conduction type; the whispering voice was heard at 70 cm. On the left side 
there was tenderness over the whole mastoid; the external and auditory canal 
contained a moderate amount of fetid pus, and in the depth an obstructing polyp 
was to be seen; the converstaional voice was heard at 5 cm. There was no 
spontaneous nystagmus. Vestibular irritability was normal. 
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Lumbar Puncture—The spinal fluid was cloudy and the pressure moderately 
increased. There were 800 cells per cubic millimeter, with an equal number of 
lymphocytes and polymorphonuclear leukocytes. A culture revealed no organisms. 

Treatment.—The patient was at once submitted to operation. 

Pathologic Observations —The mastoid process was of the sclerotic type and 
contained a large, putrefied cholesteatoma. In the region of the antrum was a 
dural exposure the size of a dime. At this site the dura was covered by super- 
ficially necrotic granulations. The middle ear also was filled by a cholesteatoma, 
and there was complete destruction of the ossicles. The prominence of the lateral 
canal was lacking, although no fistula could be seen. There were extensive granu- 
lations on the dura of the middle fossa. 

Procedure.—A typical radical mastoidectomy was performed. It was necessary, 
in addition, to expose widely the dura of the middle fossa forward to the root 
of the zygoma, upward a distance of 4 cm., downward near the petrosal edge and 
posteriorly a distance of 4 cm. Normal dura was reached on all edges. [he 
sigmoid sinus was also widely exposed; most of it was grayish white. Puncture 
yielded fluid blood. The temporal lobe was punctured in five places, with negative 
results. A Panse plastic operation was done, with tarnponade. 

Course—On February 15, slight paralysis of the facial nerve developed, par- 
ticularly in the second and the third branch. The symptoms of aphasia became 
more pronounced than they had been before the operation. The stiffness of the 
neck had decreased, and the fundi were normal. The highest temperature was 
101.3 F., and the pulse rate was 84. The dressing was changed, and the wound 
appeared to be in good condition. A lumbar puncture showed 167 cells per cubic 
millimeter, with lymphocytes preponderating. A culture of the spinal fluid was 
sterile. 

On February 17 the symptoms of aphasia decreased, but the facial paralysis 
was more marked. The condition of the wound was good. 

On February 21 the aphasia had completely disappeared; the paralysis of the 
facial nerve was still increasing. There were no other neurologic symptoms. 
The general condition was good. The temperature was normal and the pulse 
rate about 90. 

On March 4 the paralysis of the facial nerve began to decrease in the branches 
to the frontal and the orbital region. The retroauricular wound was well granu- 
lated. There was a copious discharge from the middle ear. 

In the following weeks there was complete regression of paralysis of the facial 
nerve, at first in the branches to the frontal and the orbital region, and eventually 
in the branch to the mouth. The retroauricular wound closed slowly, and the 
external auditory canal remained wide open; there was moderate discharge from 
the middle ear. The general condition was normal. 


Comment.—lIn this case the preoperative diagnosis of an abscess o/ 
the temporal lobe in the manifest stage was a possibility. Nevertheless, 
the operation revealed only external pachymeningitis of the middle fossa 
without formation of a real extradural abscess. Evidence of increased 
pressure on the brain from outside which might have been responsible 
for the development of aphasia, as in the preceding case, was absent. 
The presence of a subdural abscess or an abscess of the brain was 
excluded by the negative result of puncture of the brain at five different 
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places. In this case there is therefore only one possible explanation of 
the clinical symptoms. In the course of acute exacerbation of the chronic 
suppuration of the middle ear, circumscribed meningitis developed at the 
site of the pachymeningitis externa and led either to inflammatory infiltra- 
tion of the superficial layers of the brain substance (meningoencephalitis ) 
or at least to collateral inflammatory edema in this region, giving rise to 
the meningeal symptoms as well as to the aphasia. The paralysis of the 
facial nerve which appeared immediately after the operation and dis- 
appeared within a few weeks may have been due to postoperative reactive 
inflammatory edema of the nerve or to a slight operative injury. 


COMMENT 


Analysis of the findings in these two cases confirms the opinion of 
Korner and Grinberg already mentioned, i.e., that a double origin of 
aphasia is possible in cases of extradural abscess or simple external 
pachyreningitis. But even in cases of large extradural abscesses in 
which external pressure is evident, the possibility of simultaneous cir- 
cumscribed meningitis must always be considered. It becomes probable 
when the spinal fluid shows pleocytosis and particularly leukocytosis. 
As not all observations, especially the older ones, contain data on the 
cerebrospinal fluid, it is impossible to decide how often the aphasia is a 
simple effect of external pressure. In my opinion such a mechanism 
must at least be regarded as rare. 

In view of what has already been said in the discussion of the 
mechanism of development of aphasia in cases of extradural and cere- 
bral abscesses, and in view of the fact that abscesses of the temporal lobe 
may not show other local cerebral symptoms, one will easily understand 
that the differential diagnosis of the two conditions is difficult and is 
possible only under special conditions. In cases in which the external 
pressure prevails and in which there are no, or only slight, inflammatory 
changes the diagnosis of extradural abscess can be established with a 
certain degree of assurance. In cases in which the inflammatory factor is 
predominant the differential diagnosis becomes practically impossible. 
According to Lemaitre and Aubin,’ the presence of aphasia as the only 
cerebral symptom, without increased intracranial pressure, makes the 
diagnosis of abscess of the brain questionable and favors the diagnosis of 
extradural abscess. But, as can be seen from the two observations just 
presented, aphasia with increased intracranial pressure need not mean 
abscess of the brain. 

The diagnostic difaculties can easily be seen from study of the cases 
reported. In the first case, after exposure of the large extradural abscess 
the diagnosis was fairly well established ; after a sudden rise of tempera- 
ture three days postoperatively, a brain puncture was performed in 
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order to rule out definitely the presence of an abscess of the brain. In 
the second case apparent predominance of the inflammatory factor made 
the differential diagnosis impossible. 


SUMMARY 


Aphasia as a symptom of an otogenic extradural abscess of the 
middle fossa is rare. Two cases reported here and a review of the 
literature show that aphasia in some instances of extensive abscesses 
may be caused merely or mainly by external pressure exerted by the 
abscess ; in the majority of cases inflammatory involvement of the lepto- 
meninges and of the superficial layers of the brain with collateral edema 
in the neighborhood may be the main factor in the development of 
aphasia. Because of the similar developmental mechanism of aphasia 
in these cases and in cases of abscess of the temporal lobe, a differential 
diagnosis of the conditions is always difficult. Only in cases in which 
there is a predominance of external pressure can the diagnosis be estab- 
lished with a degree of certainty, whereas in cases in which the inflam- 
matory changes are predominant, the differential diagnosis becomes 
practically impossible. 
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PLASTIC OPERATIONS FOR HUMP 


NOTES ON ARTISTIC ANATOMY 


ADOLPH M. BROWN, M.D. 


CHICAGO 


It has required many centuries, many wars and much medical 
curiosity to demonstrate that sculpture of living tissue is possible. Until 
the modern wars plastic surgery was practiced almost secretly by a 
few surgeons. There was a strange feeling that somehow surgical skill 
was being employed for rather unnecessary purposes when it was used 
to improve personal appearances. When plastic operations were used 
to correct deformities resulting from trauma received in war, it was 
seen that a tremendous psychologic improvement accompanied cosmetic 
improvement, and plastic surgery was adopted guardedly as legitimate 
surgery. 

Since then much literature has appeared on the subject. The auto- 
mobile accident has replaced the high explosive of war as the chief 
cause of deformities, and the plastic surgeon is required to exercise 
the same ingenuity to reconstruct and alter the shape of viable tissue 
after disfiguring automobile accidents as after injury in war. He also 
remodels hereditary deformities. 

Personal appearance today is important in the economic scheme. 
Deformities, especially visible deformities, are psychologic handicaps. 
Patients become melancholy over their deformities to such an extent 
that their ability to obtain security is decreased. 

Among the most common deformities which the plastic surgeon is 
asked to correct is the hump nose. The nose is so placed on the face 
that nasal deformities are most readily apparent. Humped noses may 
be classified grossly into two types: (1) congenital and (2) traumatic. 

The congenital humped nose generally presents a hypertrophy that 
involves the bony bridge, the quadrilateral cartilage and the external 
cartilages of the nose. 

The traumatic humped nose usually presents a hypertrophy limited 
to the bony ridge of the nose and is characterized by a marked hump 
of the upper two fifths of the nasal contour; it therefore generally has a 
more angular hump than does the congenital type. Another character- 
istic of the traumatic humped nose is that it shows a hypertrophy of 
the nose in the frontal plane; the upper portion of the nose is too wide. 

Both types may be complicated by such features as hanging colu- 
mellas, everted nares, dropped nasal tips and grossly deviated septums 


827 


he 


[In 
de 
4 
1e 
la 
of 
la 
al 
h 
1- 
|. 
3 


28 ARCHIVES OF OTOLARYNGOLOGY 


and ridges. It is not wise to attempt to pigeonhole each type of nasal 
deformity and classify a type of operation for each; there are so many 
intermediate types of deformity which alter the plan of treatment. 

One type of nasal deformity which deserves more attention than 
others is that caused by ill advised, or inexpertly performed, submucous 
resection.’ Some rhinologists deliberately perform a submucous resec- 
tion “to improve” a prominent nose (fig. 5). This procedure is seldom, 
if ever, justified. Perhaps these operators feel that they are at least 
removing some nasal tissue and that the removal will decrease the 
anteroposterior dimension of the nose. But the procedure must be con- 
demned. Study of the anatomy of the nose reveals that only two 
possibilities are to be expected. One is that the resection will not be 
extensive and fortunately will have no effect on the nose esthetically. 
The other possibility is that the operation will be extensive enough, 
because of the enthusiasm or caprice of the operator, to leave only a 
thin ribbon of anterior septal cartilage, and that the anteroposterior 
dimension of the nose will be diminished, but in a bizarre fashion. The 
crest of the nose will sag for lack of support and will eventually collapse ; 
the nasal bones, left untouched, will be thrown into sharp relief, causing 
a sharp “eagle beak” profile, and the alae, left unsupported by their 
normal buttress, the septum, will be flattened against the cheeks, as 
illustrated in figure 5. Thus, although the inexperienced operator will 
have attempted to achieve his poorly conceived aim, the patient will be 
left with a cosmetic defect serious enough to bring grief even to a person 
ordinarily indifferent about his appearance. 

The humped nose complicated by deviation of the external nose as 
a whole may be attributed generally to trauma. Much has been written 
about the technics of various nasal cosmetic operations, but practically 
nothing appears in the literature about the artistic anatomy involved in 
plastic operations. It is not enough for the surgeon to be a master 
of the surgical anatomy; it is necessary for him to have some insight 
into the artistic anatomy of the nose and of the face. The nasal deformity 
should be so corrected that it becomes harmonious with the face of the 
patient. Straith * uses his own mechanical device to ascertain the degree 
of angulation of the nasal ridge and of the columella. 

All noses are not corrected to the same pattern. Each nose is 
remolded to fit the owner’s face with as great exactness as possible, 
and the overcorrection necessary in areas containing soft parts, because 
of biologic limitations, are taken into account. 


1. Brown, A. M.: The Surgical Anatomy and Esthetic Effects of Submucous 
Resection, Illinois M. J. 69:430 (May) 1936. 

2. Straith, C. L.: Reconstructions About the Nasal Tip, Am. J. Surg. 48: 
223-236 (Feb.) 1939. 
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Why is the hump nose ugly, and why does its correction cause such 
remarkable improvement in the patient’s appearance? Various factors 
of artistic anatomy are involved. Not knowing them, the operator will 
obtain only accidental or occasional good cosmetic results. Knowing 
them, he may expect consistently good esthetic results for all varieties 
of hump nose. These factors are: (1) the artistic anatomy of the face, 
(2) the artistic anatomy of the nose and (3) the laws of optics as 
applied to the artistic concept of the face. 

To see the effect of the hump nose deformity on the face as a whole, 
before and after correction, the face should be considered in its sagittal 
plane and divided diagrammatically into four horizontal areas of equal 
vertical dimension (fig. 1). The uppermost area, that reaching from 


Fig. 1—The vertical dimensions of the face. 


the ideal hair line to the top of the head, is generally not considered 
in great detail. The other three areas are important: (1) from the ideal 
hair line to the root of the nose, (2) from the root of the nose to the 
junction of the nose with the lip (top to bottom of nasal base) and (3) 
from the columella to the bottom of the chin. 

The diagram shows that the nose exactly occupies the middle third 
of the vertical dimension of the face, and that generally it is in the 
same horizontal position as the ear; it occupies the same vertical space. 

An X is drawn through the root of the nose, its outward branch 
running parallel to the forehead and its inward branch extending down 
through the chin line. The ideal nose does not extend anterior to 
this X, either at the tip or along the ridge. The has an angle of 
25 to 35 degrees in normal persons. The normal nose does not extend 
below the line drawn through the nasolabial angle. All of these factors 
are esthetically important. All are simple. 
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The lowest third of the face should be equal in vertical space to 
each of the upper portions, as indicated in the diagram. The vertical 
dimension of the area of the upper lip is ideally one-third that of the 
entire lip and chin area. In other words, the lowest third of the face 
is further subdivided into vertical thirds, with the upper lip occupying 
exactly the uppermost third of this space. 

It is wise to mention here that the ideal vertical dimensions may 
be altered by various factors. The forehead dimension may be appar- 
ently altered because of the recession of the anterior hair line. The 
inferior third of the face may lose actual vertical dimension because 
of the absorption of mandibular bone or the loss of teeth or because 
of wear on the teeth. This may occur along with eversion of the 
anterior superior incisor teeth. Allowance should be made for these 
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Fig. 2——The vertical dimensions of the nose. The nose is divided into five 
vertical areas, and the mouth and chin are divided into three areas. 


alterations if they exist. Correction of loss in the vertical dimension 
caused by absence of teeth or wear on the teeth can be accomplished by 
using bridges and plates containing longer teeth. 

The nose itself is divided horizontally into five areas (fig. 2). These 
are based on the anatomic structure and are important for three reasons : 
(1) surgical, (2) esthetic and (3) psychologic. 

The five spaces are vertically equal, and the upper two spaces exactly 
include the nasal bones. The lower three spaces include the nasal 
cartilages. The support of the upper two fifths of the nose is by the 
nasal bones, rigid and unyielding. The lower three fifths of the nose 
is supported by the nasal cartilages and the septum. The septum is 
the main buttress for the fleshy part of the nose, and the cartilages 
of the nares are accessory struts. If some of the septum is resected, 
the synchrondrosis of the septum and the nasal bones becomes important 


A 
4 
bi 
Gig’ 
\ 


ve 


BROWN—PLASTIC OPERATIONS FOR HUMP NOSE 831 


as a support for the remaining part of the septum; hence septal resection 
is poorly done if avulsion of the septum is undertaken too near this 
point. 

Traumatic hump nose generally involves the upper two fifths of the 
nose, by central or lateral exostosis, generalized and excessive callus 
formation or deviation of the bony ridge. The deviation may be exten- 
sive enough to involve also the cartilaginous potion of the nose. 
Inherited hump nose, as already mentioned, generally involves the nose as 
a whole and is usually associated with a hanging columella. 

Esthetically the hump nose has a specific optic effect on the appear- 
ance of the face. While the eyes of a normal face are about one eye- 
width apart, those of the patient with a hump nose always appear closer 
together than they actually are as well as smaller and beadier than 
they are. The hump tends to catch highlights which accent height. 
Psychologically this gives the owner of the hump nose a crafty, cunning 
appearance. Another illusion that the hump nose generally creates is 
that of thinness. 

If the nose is excessively long or has a hanging columella, the upper 
lip appears to be thinner and narrower in its vertical dimension. Most 
of this is shadow effect, but esthetically the lower border of the nose 
should meet the lip at an angle of 90 degrees or more. Practically 
every operation for ‘hump nose requires that the nose be shortened in 
its vertical dimension anyway, because of the law of optics that the 
interrupted plane appears short and the uninterrupted plane long. The 
hump nose, even if it is long with the hump, will appear longer still if 
the hump is removed. The nose must be shortened, therefore, for two 
reasons: (1) correction of the actual length and (2) correction for 
the apparent increase in length due to the removal of the hump. 

It is necessary to overcorrect when shortening the nose, because 
the columellar cartilage is thin and weak and when sutured up to its 
new position tends to shrink back slightly. Experience alone determines 
the amount of overcorrection necessary. 

The details of the various surgical procedures followed to correct 
hump noses are described in the literature. It may be well to include 
here, however, a few steps to follow to obtain a good cosmetic result. 
First, the patient is photographed, and the photograph is enlarged. The 
profile is the most important view. On this photograph are drawn 
the planes, as illustrated in figure 4B and C. These show graphically 
the exact amount of deformity and serve as an excellent guide in the 
planning of the operation. 

Next a plaster negative impression is made of the face, including 
the forehead and upper lip. From this, positive impressions in gelatin 


to 
cal 
the 
uce 
n 
g 
ay a 
ir- 
Ise 
ise 
he 
Se 
mn 
y 
l, = 


ARCHIVES OF OTOLARYNGOLOGY 


Fig. 3—A shows a nose humped and deviated by trauma. B shows the patient 
after the hump has been removed; the nasal bones have been refractured and fixed 
in a metal splint, external fixation being done by means of an outrigger. A fine 
adjustment is made between the outrigger and the metal splint by moiding Stent’s 
dental material between them. C and D show the result of the treatment. 
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may be made, and the operation may be done beforehand in the gelatin 
if the deformity presents unusual features. <A final plaster model is 
made for the records. 


Fig. 4—A shows a congenital nasal hump, with an overhanging tip. In B the 
cartilaginous portion of the nose is seen to extend beyond the X and the columella 
to dip below the normal lower limit of the nose. This nose should be no longer 
than the ear. C shows the result of nasal correction. The nose fits into its 
proper vertical space, and the lip proportion is now perfect also. The cunning 
expression is gone. The change in the personality of this patient is as strikingly 
gratifying as that in his appearance. 
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According to the type of deformity, one, or a combination of more 
than one, of the following procedures is used: 

1. For slight prominence, such as a limited exostosis: simple 
rasping. 
For pronounced hump: sawing of the hump and reapproximation 
of the bony edges, followed by rasping. 


bo 


3. For pronounced hump with widening: procedures of (1) and 
(2) as well as resection of the nasal bones at their bases and 


narrowing of the entire osseous arch. 
All three of these procedures are generally concluded by the lifting of 


the nasal tip. 


Fig. 5—The hump shown in 4 was made more prominent by ill advised sub- 
mucous resection. The cartilage loss of the lower three fifths of the nose has 
caused the dropped nasal tip, the exaggerated hump and the extremely short 
In public this young woman so maneuvered herself that her profile could 


upper lip. 
not be observed. B shows the profile after the hump was removed, the length of 
the nose reduced and the nasal tip elevated and brought forward. The increase in 
the vertical dimension of the upper lip should be noted. 


In my opinion, nasal humps are best removed with a saw, since the 
saw can be controlled and manipulated with more safety and caution 
than most other instruments. Even the saw requires much control, 
because it is impossible to see the cutting, and estimations during the 
operation are made entirely by palpation of the bridge through the skin 
with the left or guiding hand. However, it should be mentioned that 
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ore other means of modeling down the hump are available. The Portmann * 
method utilizes a chisel, but, as with a plane, the operator shaves off 
the hump bit by bit. 

_ The Moulonguet* mallet-plane removes shavings of measured 


thickness and is actuated by a mallet; the direction of the cut is down- 


ple 


ward. 


The rasp itself should be used only to remove the smallest of 
exostoses; it should be chiefly employed only to trim off the edges of 
bone after the sawing operation is completed and after the nasal bones 
have been bent inward by a bending forceps with flat ends. 

The bending forceps is used to obliterate the truncated pyramid effect 
which follows the removal of the hump after sawing. Each nasal bone, 


nd 
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Fig. 6—A shows a marked hump nose with a hanging tip, a congenital deformity. 
The patient was a ballet artist. B shows the profile after sawing away of the 
hump, resection of the anterior strip of quadrilateral cartilage and resection of 
the wedge of the septum above the columella. The nasal bones were fractured at 
their malar and frontal sutures and reopposed. 


after the hump has been removed, is grasped by the bending forceps 
and twisted toward the septum. The nasal bone is only partially frac- 
tured from its base, and after repositioning it is not free from its junc- 
tion with the maxillary bone. 

When the hump is accompanied with widening, the removal of the 
hump is followed by complete separation of the stumps of the nasal 
bones from their maxillary sutures, and repositioning of them so as to 
form a new pyramid with a narrower base. This operation requires 


3. Dufourmentel, L.: Chirurgie correctrice du nez, Paris, Presses Universi- 


taires de France, 1926. 
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Fig. 7—A shows a congenital hump nose with an overhanging tip. In B, the 
anterior aspect, deviation of the entire nose after trauma is illustrated. The facial 
appearance should be noted, the apparent closeness of the eyes, the apparent 
narrowness of the upper lip. C shows the patient after plastic correction. The 
hump has been sawed away, and the nasal bones have been completely fractured 
from their bases and repositioned. The anterior edge of the quadrilateral cartilage 
has been resected as well as the wedge of septum above the columella. The nasal 
tip is shown splinted in a position of overcorrection. D is a front view of the 
splint, which is snugly fitted with constant, gentle, known pressure of rubber 
bands and is extrinsically stabilized with an outrigger for exact fixation. The 
eyelids show postoperative edema. 
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a stabilizing splint to insure a cosmetically pleasing union. It is sup- 
plemented by anterior resection of the ridge of the quadrilateral cartilage ; 
sometimes the alae require narrowing. The type of splinting used 
depends on the amount of stabilization required. Deviated noses require 
a strong external splint, generally a head cast, with outriggers applied 
to fit each patient, as illustrated in figures 3 B and 7 C and D. 

It is well to advise each patient that operation is followed by 
transient edema of the eyelids and that the swelling about the upper 
two fifths of the nose is the last to disappear. After all edema has 
subsided, and several weeks after the intranasal sutures are removed, 
the last photographs are taken, and the new vertical dimensions are 
compared with the old. 


Fig. 8—The result of the plastic operation illustrated in figure 7. In A, the 
profile view, the nose occupies one third of the vertical dimension from hairline 
to chin, the nasal tip is normal and the angle at the lip is greater than 90 degrees. 
B, the anterior view, should be compared with figure 7 B. The increase in vertical 
dimension of the upper lip is to be noted. The eyes now appear farther apart, 
larger and more luminous. Esthetically the new appearance of the face as a whole 
is far more acceptable than the old. 


Most people who seek corrective treatment have excellent reasons 
for doing so; many suffer from apprehension over every step from the 
initial blood test to the final photograph, but concern over a hump 
nose and its correction is justifiable. The patient with a hump nose 
deserves planned surgical treatment ; all operations cannot be alike. The 
patient’s new face should not be the result of the surgeon’s momentary 
caprice at the operating table. It should be one carefully designed, 
with all the relevant factors of artistic anatomy taken into account. 
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OSTEOMA OF THE MASTOID 


REPORT OF A CASE WITH AN INVESTIGATION OF THE 
CONSTITUTIONAL BACKGROUND 


E. A. STUART, M.D., F.R.C.S. (Ep.) 


MONTREAL, CANADA 


In November 1936 I had occasion to diagnose a tumor of the mastoid 
process which was proved histologically to be a compact osteoma. On 
account of the uncommon occurrence of osteomas in this region it was 
decided to investigate this case and the subject in general as thoroughly 
as possible. A survey of the literature on the subject has been made 
and is published in order to review certain facts which have enabled 
me to submit a classification of such tumors and to suggest a cause for 
some of them. It is necessary to state that the term “osteoma” as used 
in this paper refers to a benign, circumscribed, usually slow growing 
tumor of bony tissue and that only such a tumor affecting the mastoid 
process of the temporal bone is to be particularly considered. Osteomas 
assume various formations, and as a result certain terms such as “‘hyper- 
ostosis,” “exostosis,” “endostosis” and “‘osteophyte” have been used to 
denote them. However, these terms are descriptive in a physical sense 
only and may likewise be applied to bony growths which are not con- 
sidered osteomas, as, for example, the hyperostoses or exostoses arising 
from septic periostitis. To avoid any confusion in regard to the common 
aural exostoses it is sufficient to state that Cheatle * found these invari- 
ably arising from the tympanic portion of the temporal bone and that 
they are, from their anatomic situation alone, to be distinguished from 
osteomas of the mastoid process. This distinction is emphasized in 
Burton’s * review of the literature on aural exostosis. 

The more widely read textbooks on the subjects of pathology and 
surgery in the English language give little or no information on this 
subject. Sir John Bland-Sutton * classified osteomas and referred to 
the mastoid process as a site for the compact variety. However, in 
contradistinction to other sites mentioned, he made no reference to an 


From the Department of Otolaryngology, McGill University. 

1. Cheatle, A. H.: Some Points on the Surgical Anatomy of the Temporal 
Bone from Birth to Adult Life, London, J. & A. Churchill, 1907, p. 42. 

2. Burton, F. A.: Aural Exostosis, Tr. Am. Laryng., Rhin. & Otol. Soc. 
28:191-213, 1922. 

3. Bland-Sutton, J.: Tumours Innocent and Malignant: Their Clinical 
Characters and Appropriate Treatment, ed. 7, London, Cassell & Co., Ltd., 1922, 
pp. 54-67. 
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actual case. Politzer* referred briefly to 2 cases observed by him 
personally and to a case reported by Weinlechner.’ He stated that 
such tumors are rare, and he mentioned that movable osteomas had 
been described by Eulenstein and Urbantschitsch. Geschickter and 
Copeland * referred to a cancellous osteoma of the mastoid process. In 
the majority of cases reported the growth has been of the compact 
variety. 

A few cases have been reported in which the growths have been 
visible in the external auditory canal and have been movable or loosely 
attached to the anterior wall of the mastoid process. At least 1 of 
these tumors is known to have been covered with cartilage and has been 
said to resemble so-called cartilaginous exostosis of the long bones. 
Such tumors will be referred to as osteomata cartilaginea. This type 
of tumor is distinguished from aural exostosis by the fact that the 
latter occurs on the tympanic ring and is not covered with cartilage. It 
differs also from osteochondroma, in which the whole tumor is com- 
posed of areas of bone and cartilage without orderly arrangement. 

In all, three varieties of osteoma have been reported as occurring 
on the mastoid process, and cases of various types will be further dis- 
cussed in their respective groups. 


OSTEOMA COMPACTUM 


The compact osteoma, also referred to as osteoma eburneum, on 
account of its ivory hardness, occurs in the cortex of the mastoid 
process, but, as in the cases of Bourjois * and Preusse,* may penetrate 
the substance of the process as far as the plate of the lateral sinus. The 
earliest case report found in this survey is that of Buck,® which 
appeared in 1874. A woman 54 years of age had a smooth hard tumor 
over the mastoid process the size of a nutmeg. The growth was painless 
and had been present for thirty years. It was not interfered with. 
Weinlechner * in 1886 reported the case of a woman aged 30. A pain- 


4. Politzer, A.: A Textbook of Diseases of the Ear, translated by M. J. 
Ballin and C. L. Heller, Philadelphia, Lea Brothers & Co., 1903, p. 636. 

5. Weinlechner, J.: Osteom in der Warzengegend durch Operation entfernt; 
Eréffnung der Warzenzellen; consecutive eitrige Mittelohrentziindung mit 
Durchlécherung des Trommelfelles; Heilung, Monatschr. f. Ohrenh. 20:341-342, 
1886. 

6. Geschickter, C. F., and Copeland, M. M.: Tumors of Bone, New York, 
American Journal of Cancer, 1931, p. 19. 


7. Bourjois, H.: Ostéome de la mastoide, Arch. internat. de laryng. 5:487- 
488, 1926. 


8. Preusse, K. H.: Ueber Osteombildung am Warzenfortsatz des Felsen- 
beins, Beitr. z. Anat., Physiol., Path. u. Therap. d. Ohres 31:203-215, 1934. 


9. Buck, A. H.: Die Krankheiten des Warzenfortsatzes; ihre Diagnose, 
Pathologie und Behandlung, Arch. f. Augen- u. Ohrenh. (pt. 2) $:1-34, 1874. 
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less tumor had been present on the left mastoid process for twelve 
years. This was removed. It was ivory hard and was composed histo- 
logically of compact bony tissue traversed by few vessels. Florency 1 
in 1886 reported the case of a woman aged 25. The tumor was small 
and painful. It was removed and the diagnosis confirmed histologically. 
Politzer ** in 1887 referred to 2 cases, of which the tumor was the size 
of a walnut in 1 and half the size of a walnut in the other. Each tumor 
had a sharply defined border and had pushed the posterior meatal wall 
forward. There are no pathologic data, but it is assumed that the tumors 
were of the compact variety. Kretschmann* in 1910 described the 


TABLE 1.—Osteoma Compactum 


Age Dura- 
Sex of tion of 
of Patient, Side Associated Tumor, Size of 
Author Patient Yr. Involved Symptoms me. Tumor 


Weinlechner.......... 30 12 30 Gm. 
F 25 Left Pain 3 Small 
Kretschmann }.......  F 20 Right Chronie suppura- 

tive otitis media + 
Waggett and Davis... F Meatal obstruction Bantam’s egg 
Meatal obstruction Walnut 


M 58 Many Pigeon’s egg 


Pe iananinsancsxs F 35 Right Pain for 4 months 4 Large 
Ventura-Gregorini... F 44 4 1% cherry 
F 52 10 3 by 2.5 by 1.5em. 
M 39 9 1.5 by 1.5 em. 


* In Buck’s case no operation was performed. 

+ Politzer did not refer to operations or pathologie diagnoses. 
t Kretschmann’s was the only case in which suppurative otitis media occurred. 
§ The tumor in Cocke’s case began to recur three years after operation. 


case of a woman 20 years of age who had chronic otitis media in the 
ear of the affected side. The tumor had been present for five years. In 
the original description it was mentioned as lying about the angle 
formed by the base of the mastoid process with the occipital bone. This 
may mean that it was not totally confined to the mastoid process. It 
was considered as occurring on the mastoid process by Preusse.* This 


10. Florency, R.: Exostose de l’apophyse mastoide; opération, guérison, Paris 
méd. 11:157, 1886; abstracted, Rev. mens. de laryng. 6:641, 1886. 

10a. Politzer, A.: Lehrbuch der Ohrenheilkunde, ed. 2, Stuttgart, Ferdinand 
Enke, 1887, p. 420. 

11. Kretschmann: Osteome an Schadelknochen, Verhandl. d. deutsch. otol. 
Gesellsch. 19:305-313, 1910. 
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tumor was removed and reported to be a hard osteoma of connective 
tissue origin. There was no recurrence after six years. In 1913 
Waggett and Davis ** presented before the Royal Society of Medicine 
the case of a woman 36 years of age who had been deaf for four months 
before the tumor was discovered. It was as large as a Bantam’s egg 
and obstructed the external meatus. It was removed and found to be a 
hard osteoma of the cortex. During the discussion of this case 
Pritchard ** referred to 2 cases he had seen. In 1 case the condition 
was symmetric and had been present for twenty-five years. This is 
the only reference I have found to bilateral tumor. Cocke '* presented 
a case before the Royal Society of Medicine in 1913. Ina girl aged 12 
years the tumor was stated to have developed from the size of a pea 
to that of a walnut in one year and to have partly occluded the car- 
tilaginous meatus. There was no pain and no deafness. It was removed. 
It was said to have begun to recur three years after removal. Hay- 
mann ** in 1919 described the case of a man aged 24 in whom a painless 
tumor had developed over the right mastoid process during six years. 
The tumor was removed and diagnosed histologically as osteoma 
eburneum. Bourjois‘ reported a case in 1926. In a woman 40 years 
of age the tumor had been noticed for two years and was beginning 
to cause parietal pain. It was found at operation to extend deeply into 
the mastoid process, the lateral sinus being exposed in its removal. 
The histologic picture was not reported, but roentgen shadows supported 
the diagnosis. Frankel *® in 1932 described the case of a man aged 58 
who had a hornlike protrusion over the right mastoid process. The size 
was reported to be that of a pigeon’s egg. The tumor had been present 
for a long time and was partially removed for cosmetic reasons. 
Preusse * reported a case in 1934. In a woman 35 years of age the 
tumor had been noted for four years and occurred on the right mastoid 
process. There had been pain over the tumorous area for four months. 
The tumor was removed and found to extend deeply into the mastoid 
process. The lateral sinus and the dura of the middle fossa were 
exposed in its removal. Histologically it was an osteoma eburneum. 
Ventura-Gregorini ** reported a case in 1937 and referred to a few other 


12. Waggett, E. B., and Davis, E. D.: Osteoma of the Mastoid, Proc. Roy. 
Soc. Med. (Sect. Otol.) 6:60, 1912-1913. 

13. Pritchard, U., in discussion on Waggett and Davis.'2 

14. Cocke, R. S.: Case of Osteoma of the Mastoid, Proc. Roy. Soc. Med. 
(Sect. Otol.) 6:40, 1912-1913. 

15. Haymann, D.: Zur Kenntnis der Knochengeschwiilste des Warzenfortsatzes 
(Osteoma eburneum processus mastoidei), Ztschr. f. Ohrenh. 78:23-32, 1919. 

16. Frankel, I.: Ostoem des Processus mastoideus, Ztschr. f. Hals-, Nasen- u. 
Ohrenh, 30:621-623, 1932. 

17. Ventura-Gregorini, F.: Sopra un raro caso di neoformazione ossea della 
mastoide, Arch. ital. di otol. 49:379-385, 1937. 
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cases, which I have been unable to trace. His patient was a woman 44 
years of age. The tumor had been noticed for four years. The size 
was that of a melon seed. It caused no symptoms and was removed 
for cosmetic reasons. It was limited to the cortex and was composed 
histologically of compact bone. At operation its size was reported as 
half that of a cherry. The author concludes that this case represents 
voluminous hyperostosis, for the origin of which local hyperplasia of 
bony substance is probably responsible. Friedberg ** reported a case in 
1938. A Negress 52 years of age had a tumor over the right mastoid 
for ten years, associated with an osteoma of the hard palate. Six years 
prior to operation syphilis had been diagnosed and treated. The Wasser- 
mann reaction of the blood had been negative for three years. She had 
received a blow over the affected area two years prior to the onset of 
the tumor. The histologic diagnosis was compact osteoma. Coates 
in 1938 reported a case of a man aged 39 in whom the tumor had been 
present without symptoms for nine years. It was removed for cosmetic 
reasons, and the diagnosis was confirmed histologically. 

Of the foregoing 15 cases which have been considered instances of 
compact osteoma, the tumor was operated on in 12. Although detailed 
pathologic reports are not recorded in all cases, there is enough informa- 
tion to prove the diagnosis in the majority. In the cases in which the 
tumor was not operated on, the clinical descriptions support the diag- 
noses. In 13 cases the sex has been reported, and in these cases 10 
patients were females. The ages at the time of examination ranged 
from 12 to 58 years. The time of onset, in the majority of cases, was 
unknown or indefinite. In 4 cases the tumor obstructed the external 
auditory meatus, and only in these cases was loss of hearing mentioned. 
Pain is referred to as a symptom in 3 cases, in 2 of which (Bourjois * 
and Preusse *) the tumor had deeply penetrated the mastoid process. In 
only 1 case was there a history of chronic suppurative otitis media. 
Recurrence after operation was referred to in 1 case, in which the tumor 
was said to have grown rapidly. The symptoms of pain and deafness 
are said to have disappeared after the removal of the tumor. It is 
interesting to note that the majority of the tumors reported occurred in 
females past the age of puberty. 

The size of the tumors varied considerably. It is unfortunate that 
definite measurements were not recorded in the instances in which the 
size was compared to that of a common object. This is a good example 
of the need for care in recording such data. 


18. Friedberg, S. A.: Osteoma of the Mastoid Process, Arch. Otolaryng. 28: 
20-26 (July) 1938. 

19. Coates, G. M.: Osteoma Growing from the Mastoid Cortex, Arch. 
Otolaryng. 28:27-28 (July) 1938. 
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OSTEOMA CANCELLARE 


One reference to cancellous osteoma involving the mastoid process 
was given by Geschickter and Copeland. A youth 19 years of age 
suffered for three years from deafness and pain over the tumorous 
area (the right mastoid). The tumor was removed and reported to 
consist of cancellous bone and fibrous cellular tissue. It recurred after 
ten years. 

It differed distinctly in pathologic structure from either the compact 
or the cartilaginous osteoma. It is the only one of its kind which I can 
find in the literature. Conclusions on its cause have not been drawn. 


OSTEOMA CARTILAGINEUM 


In 1893 Green *° reported a tumor occurring in a youth 16 years of 
age who had been deaf for several years and had suffered from pain 
and redness below the affected ear for three weeks. At the end of this 
time an abscess, which was incised, had formed between the mastoid 
process and the jaw. The entrance to the external auditory meatus was 
blocked by a hard mass, which arose from the posterior meatal wall. 
Three days after the first examination there was definite otorrhea, 
and the mass was observed to be movable. The tumor was found at 
operation to be embedded in the anterior wall of the mastoid process. 
It measured 19 by 15 by 9 mm. The interior consisted of bone. The 
surface was covered with cartilage. In the same article the author 
referred to a second case, that of a man aged 21 who was deaf in the 
right ear for several years and complained of pain about the affected 
ear and otorrhea for ten weeks prior to operation. The external meatus 
was closed by a firm mass, slightly movable, which at operation was 
found to lie in a cavity in the anterior wall of the mastoid process. It 
measured 12 by 11 mm. It was reported to consist histologically of bone 
covered with fibrous tissue. However, in the discussion following the 
presentation of the case before the American Otological Society the 
author stated that he could not be certain that cartillage was absent 
from its surface. The ear drums were found at operation to be intact 
in each of these cases. The suppuration was found to come from the 
region of the tumor and disappeared after its removal. The hearing 
returned to normal after operation. In 1894 Jack ** described a similar 
case, in which the tumor lay loosely in the anterior wall of the mastoid. 
There was no pathologic report on the tumor. Green ** stated that he 
saw this tumor and that it was exactly like those in his own cases 


20. Green, J. O.: Osteoma of the Mastoid, Arch. Otol. 22:280-283, 1893. 
21. Jack, F. L.: Osteoma Removed from the Auditory Meatus, Tr. Am. Otol. 
Soc. (pt. 1) 6:118-120, 1894. 

22. Green, J. O.: Cartilaginous Exostoses of the Ear, Tr. Am. Otol. Soc. 
(pt. 2) 6:207-211, 1895. 
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which have just been discussed. In 1910 Sheppard ** referred to a 
tumor occurring in a woman 30 years of age who had suffered for three 
months with pain and tinnitus in the right ear. Otorrhea had been 
present for one month. The external auditory meatus was blocked by 
a bony growth, which at operation was easily dislodged from the anterior 
wall of the mastoid by tapping it with a chisel. There is no post- 
operative report on the pain and tinnitus. 

Osteoma cartilagineum is probably what Politzer * referred to as 
“Movable Osteoma.”” Whitney,?* who performed the pathologic exam- 
inations in Green’s cases, suggested that the tumor covered with 
cartilage had developed from fetal cartilage and was analogous to car- 
tilaginous exostosis of the long bones. The origin and pathogenesis of 
the group cannot be definitely determined from the data provided. The 


TABLE 2.—Osteoma Cartilagineum 


Age of Asso- 
Sex of Patient, Associated ciated Size of 
Author Patient ae. Symptoms Infection Tumor 


Green.... M 16 Deafness for years; pain Yes 19 by 15 by 9 mm. 
and otorrhea for 3 weeks 

Green.... M 21 Deafness for years; pain Yes 12 by 11 mm. 
and otorrhea for 10 weeks 

Jack..... ‘3 on Deafness and obstruction 4 yr. 
to meatus, recent previously 

Sheppard F 30 Pain and tinnitus for 3 Yes 


mo.; otorrhea for 1 mo. 


Note.—The right side was involved in all cases except the first, in which the side was not 
specified. The duration of the tumor was indefinite in each case. Operation was performed 
in each ease; a pathologic diagnosis was made in each of Green’s and not specified in Jack’s 
and Sheppard’s. 


cases are similar, in a clinical sense, which suggests the possibility of 
a common pathologic picture. In the 1 case in which the histopathologic 
studies have been most complete the tumor was covered with cartilage. 
It probably originated in cartilage and ossified internally as it grew. I 
is not unreasonable to assume that those in the remaining cases had a 
similar origin. They might have arisen from the cartilaginous meatus 
or from rests of the preosseous cartilage of the mastoid process. If 
they arose from the cartilaginous meatus the path of least resistance 
should have guided their expansion toward the surface. It seems more 
probable that they originated in the mastoid itself. To explain their 
mobility Green ** suggested that they had outgrown their blood supply 
and were separating from the surrounding bone. 


23. Sheppard, J. E.: Affections of the External Auditory Meatus, Long 
Island M. J. 4:199, 1910. 
24. Whitney, cited by Green.?? 
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REPORT OF A CASE 


A French Canadian woman 26 years of age was seen in November 1936, com- 
plaining of a painful mass behind the left ear, which she had first noticed in 
July. Her attention had been called to the mass after she had noted a feeling 
of tension across her occiput. The sensation increased in severity and soon 
became associated with an aching pain which radiated from the left mastoid 
process across the left occiput 2 inches (5 cm.) to the right of the midline and 
downward to the vicinity of the third cervical vertebra. This pain became 
sufficiently severe to interfere with sleep. An additional throbbing pain occasionally 
occurred over the left mastoid for six weeks prior to her first examination. It, 
too, was progressive in severity. Impairment in hearing, dizziness and tinnitus 
had never been noted. The patient’s past history did not contain any reference 
to aural disease. She was not aware of any impairment in general health. To her 
knowledge a similar condition had not occurred in her family. On examination 
she appeared to be well develored and in good general health. She was employed 


RIGHT 
Roentgenograms of the patient’s mastoid processes (taken at the Homeopathic 
Hospital in November 1936). 


as a domestic. Her intelligence was below average. The Wassermann reaction 
was negative. A routine examination of the nose and throat revealed nothing 
abnormal. The external auditory canals and membranae tympani were normal. 
On the left mastoid process was a hemispheric mass 1 inch (2.5 cm.) in 
diameter. It was fixed to the mastoid and was smooth and hard to the touch. 
The skin was freely movable over it. Over the mass there was tenderness to deep 
pressure, but there was no tenderness beyond its limits. Roentgenograms of the 
mastoid taken in the anteroposterior and lateral projections showed extensive 
pneumatization and a dense shadow lying lateral to the tip of the mastoid. A 
complete hearing test, including an audiogram, showed the hearing to be normal. 

The patient’s chief complaint was pain. This was thought to be referred pain 
due to pressure on the great auricular and small occipital nerves. Surgical removal 
of the tumor was advised, and the operation was performed on November 17. 
The tumor was exposed by a modified Schwartze incision. The periosteum over 
the central prominence of the tumor was circumcised and the remainder elevated. 


The tumor now appeared as a smooth hemispheric prominence about 2 cm. in 
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diameter, with a receding but well demarcated base extending below, above and 
posteriorly for about 0.5 cm. The posterior wall of the external meatus appeared 
normal. The tumor did not involve the tip of the mastoid. Its upper limit was 
about % inch (0.3 cm.) above the level of the spine of Henle. In order to avoid 
undue risks, the central portion was removed in one piece by chisel, and the 
flattened base was chipped away until the mastoid cells lying beneath the tumor 
were entered. The tip cell of the mastoid was in front of and below the tumor. 
It was exposed. The depth of the central portion of the tumor was estimated 
to be over 1.5 cm. The tumor was solid throughout and seemed to be confined 
to the cortex. The cut surface was more glistening than that of the surrounding 
bone and had a distinctly yellowish color. The underlying mastoid cells appeared 
healthy. Their walls were reduced sufficiently to leave a smooth cavity, but the 
aditus was not exposed. A rubber drain was inserted and the wound was closed. 
Catarrhal otitis media occurred postoperatively, but on the ninth day the ear 
was practically normal and the patient was discharged. Two weeks later the 
hearing was normal. 


The tumor was examined pathologically by Dr. T. R. Waugh and reported on 
as follows: 


Pathologic Report—Macroscopic Examination: The specimen consisted of 
a hemispheric mass of apparently solid bone approximately 2 by 1.5 cm. by 0.8 
cm., covered by a shaggy, grayish, fibrous-appearing tissue and of six fragments 
of bony tissue aggregating the size of a kidney bean. 

Microscopic Examination: Sections of the main hemispheric mass of bony 
tissue after decalcification showed the dome to be covered by a comparatively thin, 
fibrous periosteal layer. This consisted, in the more superficial portion, of dense 
collagenous fibers, while as one approached the bone the fibers were more loosely 
arranged; the nuclei were large and vesicular and presented the appearance met 
with in progressive ossification of fibrous tissue. Toward the sides this membrane 
became thicker and irregular, with muscle attachments and the extension of many 
fibers into the underlying bony tissue. These Sharpey fibers, however, were 
wanting over the dome of the mass. 

Beneath the fibrous layer described was a dense, compact bone, distinctly 
laminated. In this area the lacunas showed orientation with the long axes running 
parallel to the cut surface of the bone. The upper layers were free from 
Haversian canals and presented, therefore, a compact appearance. As one went 
deeper occasional small canals were met with, and these were surrounded by a 
few circular lamellas, which, however, did not alter the general laminated structure 
of the tissue. Still deeper, the canals, as well as the systems of lamellas about 
them, became larger, so that finally the laminated structure was gradually lost 
and one had a compact bone, composed of numerous Haversian systems, arranged 
in various directions, between which interstitial or ground lamellas filled in 
the interspaces. 

Finally, the inner portion of the tissue, and this also held for the small pieces 
of bone described grossly, was made up of a compact bone showing beginning 
cancellous characteristics. The spaces were first small but became larger; they 
were filled with fat, showing little evidence of myeloid cells. 

Nowhere in the tissue examined was there evidence of bony growth except 
on the surface. Moreover, there was no evidence of a sarcomatous type of pro- 
liferation. Apparently, bone was being laid down in a solid and compact manner 
on the surface of the tumor. Nowhere in the section was there evidence of 
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cartilage or endochondral ossification. Even on the surface, where intramembranous 
ossification was taking place, the process was apparently relatively slow. 

The histologic picture presented corresponded with that met in the so-called 
osteoma eburneum, or exostosis eburnea, when it occurs, as in this case, on the 
surface. Such growths are generally looked on as true benign tumors having a 
particularly compact bony structure and arising through periosteal intramembranous 


ossification. 
Anatomic Summary: The specimen indicates exostosis eburnea. 


FAMILY INVESTIGATION 

In the literature at my disposal no attempt had been made to 
describe the constitutional background of the patients in whom com- 
pact osteomas were found. It was therefore considered advisable to 
take advantage of the opportunity to investigate the family along lines 
that might throw some light on the subject. A complete study of roent- 
genograms of the mastoids of the patient is reported later on in this 
paper. The extensive pneumatization and what appeared to be an 
abnormal distribution of bone in the mastoids led to the hypothesis 
that some disturbance in the development of the skull, due to some 
pituitary disorder, caused the formation of the tumor. The general 
medical examination of the patient did not give evidence of pituitary 
dysfunction. However, it was decided to study the patient and family 
along lines that would best assess pituitary function. It was not easy 
to arrive at any proper course of procedure in this investigation. After 
the matter had been discussed with some endocrinologists, it was decided 
not to study the blood chemistry, on account of their apparent lack 
of confidence in this means of determining pituitary function. 

After a survey of the work of Keith and Campion* and of 
Mortimer and others,** it was decided to approach this problem 
particularly from the craniologic point of view. As a result of measure- 
ments of the skull and face through various ages, Keith and Campion 
were convinced not that the so-called “adenoid face” is due to the 
presence of enlarged tonsils or of adenoid vegetations but that the various 
deformities making up this picture can be explained on the basis of 
an arrest or disturbance in the growth-controlling forces and produced 
evidence that development in growth is influenced by the pituitary gland. 

Since the days of Pierre Marie elaborate changes in the skull have 
been observed with acromegaly, which is associated with a definite tumor 
of the pituitary body. 

Mortimer and others have found that changes similar to those found 
with acromegaly occur in the absence of detectable changes in the sella 


25. Keith, A., and Campion, G. G.: Contribution to the Mechanism of the 
Human Face, Dent. Rec. 42:61-80, 1922. 

%. Mortimer, H.; Levine, G., and Rowe, A. W.: Cranial Dysplasias of 
Pituitary Origin, Radiology 29:135-157 and 279-295, 1937. 
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turcica. They used this information as a basis for investigating a large 
number of cranial roentgenograms of patients who had been studied 
physiologically for disturbances of endocrine function. 

The study of some 3,000 cranial roentgenograms was undertaken. 
Of these, 494 were considered abnormal, and when the identity of the 
patients was checked with the physiologic examinations, three quarters 
of them were found to be suffering from disturbances of the pituitary 
function. In their series of cases, fully studied physiologically, it was 
noted also that abnormality of cranial growth occurs eight times more 
frequently from pituitary disturbances than from thyroid disturbances. 
They found also that if they included conditions which may be expected 


to act through pituitary influence the frequency became eleven times 
greater. 


As a result of this study four types of cranial dysplasia were 
reported, two associated with hyperfunction and two with hypofunction 
of the anterior pituitary. These types were characterized as follows: 


Type 1. Cancellous overgrowth producing: 
Hyperplastic diploe 
Hyperpneumatization of face 
Prognathism 

(or “Progeniacism” ) 


Type 2. Type 1 change plus secondary sclerosis 
Type 3. Inadequate growth of cancellous bone leading to: 
Hypoplastic diploe 

Hypoplastic paranasal sinuses 


Hypoplastic face and jaws 
(“Progeniacism’’) 


Type 4. Type 3 failure plus secondary sclerosis 


A plan of investigation having thus been decided on, each of the 11 
members of the family was given a careful clinical examination. When- 
ever possible the Wassermann reaction of the blood and the basal 
metabolic rate were determined. Weights and bodily dimensions were 
recorded. In the majority of cases audiogram records were made. 
Lateral and posteroanterior roentgen views were made of the skulls 
and mastoid processes. 


One striking family characteristic was an apparent lack of ambition 
and a general level of intelligence below average. The father was a 
rural laborer. Of the older brothers, 1 was a laborer and 1 was a 
wanderer, whose address was seldom known to his family. The 
youngest brother attended school. The patient and her sisters were 
employed in domestic service. 
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The father appeared much older than his stated age, and he was 
slightly stooped. He had a large head with a prominent jaw and an 
unusually large thyroid cartilage. He had an umbilical hernia which 
dated from infancy and an inguinal hernia of twenty-seven years’ stand- 
ing. The eyegrounds were normal, and there was no unusual limitation 
of vision. The audiogram. revealed considerable middle ear and nerve 
deafness. The nasal septum was deviated to the right, causing obstruc- 
tion. The arteries of the arms were sclerosed. Wassermann reaction of 
the blood was plus-minus, which was interpreted as of no significance. 

The mother had no unusual sexual history. She had elevation of 
the blood pressure and emphysema of the chest. 

The 5 girls, including the patient, were not unusual in their build 
or general appearance. They gave no history of menstrual disturbances. 
A tendency toward atrophy of the nasal mucosa appeared in 2 (aged 
21 and 16). A submucous resection of the nasal septum had been per- 
formed on 1 (aged 26 years) for nasal obstruction. Septal irregularities 
sufficient to justify the same operation occurred in 1 other (aged 16). 
The audiogram of 1 girl (aged 16), who showed an atrophic tendency 
in her nasal mucosa, exhibited a moderate degree of bilateral high tone 
deafness. 

The three older boys resembled their father in respect to jaw and 
larynx. One (aged 21) was underweight. He had definite kyphosis 
and considerable stiffness of his dorsal spine. His intelligence was 
particularly low, and he was unnecessarily nervous about his examina- 
tion. One (aged 24) had hypertension. The youngest boy had marked 
crowding of his upper teeth. 

The outstanding positive clinical facts are given in table 3. 

The following report on the roentgenograms of the patient and her 
family was made by Dr. Hector Mortimer, craniologist of the depart- 
ment of biochemistry of McGill University. 


Patient, Female, Aged 27.—The first roentgenogram was taken in November 
1936 and showed a dense osteoma, apparently about 1.5 cm., on the external aspect 
of the left mastoid process near the tip. 

Immediately subjacent to the osteoma was a large medullary space which 
appeared to be about as large as thé osteoma itself; the walls of this space were 
thin but relatively compact. The remaining part of the mastoid and the petrous 
pyramid showed a marked cancellous structure. A similar anteroposterior view 
of the right mastoid process showed a similar condition, without, of course, 
any osteoma. 

The lateral roentgenogram of this patient, taken with the use of a pene- 
trometer, about two months after operation, showed the skull relatively normal 
in size and in the proportion of the face to the brain case, with perhaps a slight 
increase in density in the calvarium. With the exception of the mastoid cells, 
the paranasal sinuses were somewhat hypoplastic. 
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The cranium was thin, if anything, and there were some remaining convolutional 
impressions of no significance. 

This patient’s skeletal system showed throughout poor mineralization, par- 
ticularly noticeable in the knees, shoulders and pelvis. 

Patient’s Father—The subject was 56 years of age. A cranial roentgenogram 
showed a senile type of skull, with relative overdevelopment of the lower third 


TABLE 3.—Summary 


Wassermann' Basal Height Circumferens 
Age, Reaction Metabolic Weight, Height, Above Pubis, of Head, 
Subject Sex Yr.* General Condition of Blood Rate Lb. (Kg.) In. (Cm.) In. (Cm.) In. (Cm 


Patient F 27 Blood pressure, 92 Negative — 9% 104 (47.2) 63% (161.29) 31% (80.01) 21 
systolic and 62 
diastolic 
Father a f Sclerosed arteries +13% 140 (63.5) 68% (173.99) 33% (85.09) 
of arms; umbilical 
and inguinal hernia; 
prominent jaw: 
appearance, old 
for his age; posture, 
stooped; blood pres- 
sure, 150 systolic 
and 80 diastolic 
Emphysematous a 118 (53.5) 61 (154.94) 33% (85.09) 21% (54.61 
chest; blood pres- 
sure, 195 systolic 
and 110 diastolic 
Left inguinal Negative 140 (63.5) 71 (180.34) 35 (88.90) 214% (B& 
hernia, repaired 


Negative 108 (49.0) 62 (157.48) 3314 (85.09) 21% (54.61 


Blood pressure, Negative 143 (64.9) 67 (170.18) 34 (86,36) 
150 systolic and 
78 diastolic 
Blood pressure, 100 (45.4) 601% (153.04) 31% (80.01) 
98 systolic and 
58 diastolic 
Kyphosis; stiffness Negative 123 (55.8) 70 =(177.80) 
of dorsal spine; 
nervousness 
118 (53.5) 65 (165.10) . 22 


105 (47.6) 63 (160.02) 21% (54.61 


72 (32.7) 54% (138.43) 26% (67.31) 20% (52.07 


* The age at the tme of examination is recorded. 

Note: There were no twins in this family. The bodily dimensions were practically within normal limits, as found 
in Engelbach’s textbook (Endocrine Medicine, Springfield, Il., Charles C. Thomas, Publisher, 1932, vol. 1, chap. 7). 
The yenital system was studied only to the extent of determining the menstrual history in the females end 
examining the genitalia in the males; no abnormality was found. 


of the face. The frontal sinuses were somewhat hypoplastic, as were the 
sphenoid sinuses and the antrums. There was sclerosis in the calvarium, which was 
of normal thickness, but I should hesitate to classify the skull as flagrantly 
dyspituitary, although I feel that the condition, seen in the development of 
the lower third of the face, was a factor. An anteroposterior roentgenogram 
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1 of the left mastoid showed a large process, of marked cellularity, with a large 
tip cell. This closely resembled the mastoid of the subject's daughter, the 
- patient, and the right process showed a similar condition. 
The daughter resembled her father somewhat in that the cranial roentgenograms 
1 showed hyperplastic development of the mastoid cells in the presence of hypo- 
1 plasia of the paranasal sinuses and a tendency to sclerosis. 
ummary oj sitive Clinical Findings 
Of Head, Chest, Waist, Span, ; 
In. (Cm Jn. (Cm.) In. (Cm.) In. (Cm.) Ears Nose Mouth and Throat 
21 (53,3 g1%4 (80.01) 25 (63.50) 62 (157.48) Osteoma of the left Normal condition Tonsils removed 
mastoid 
22 (358 34 (86.36) 30 (76.20) 70 (177.80) Bilateral middle ear Septal deflection to Chronic septic tonsi)- 
and nerve deafness the right causing litis; prominent laryn- 
obstruction geal cartilage 
21% (54.61 9% (91.44) 29 (73.66) 63% (161.29) Normal Nasal catarrh Normal 
(53.9 (85.09) 29% (74.93) 74 (187.96) Dry perforation of the Norma! condition Prominent laryngeal 
right ear drum; nor- cartilage 
mal hearing 
1% (548) 92 (81.28) 26 (66.04) 63 (160.02) Normal Recent submucous resec- Tonsils removed 
tion of nasal septum: 
enlarged inferior tur- 
binate; nasal catarrh 
L (58.34 35% (90.17) 30 (76.20) 72 (182.88) Normal Normal condition Prominent laryngea) 
cartilage 
1 (53.34 144 (80.01) 27 (68.58) 63 (160.02) Normal Atrophie tendency in Normal 
nasal mucosa 
(22.71 % (88.90) 30 (76.20) 74 (187.96) Normal Normal condition Prominent laryngeal 
cartilage 
» (53.8 3114 (80.01) 26% (67.31) 66 (167.64) Moderate bilateral Atrophie tendency in Large tonsils 
high tone deafness nasa] mucosa 
(54.61 - Normal Septal deflection to Chronic septic tonsil- 
the left causing litis 
obstruction 
(52.0 (68.58) 26 (66.04) 56 (142.24) Bilateral acute sup- Normal condition Tonsils and adenoids 
purative otitis media removed: crowding of 
at 6 yr. of age; upper teeth 
drums searred; hearing 
moderately impaired 
3 found 
hap. 7). Patient's Mother—The subject was 54 years of age. The lateral roentgeno- 
les end 


gram showed type 3 cranial dysplasia with marked senile changes. The postero- 
anterior view showed a persistent metopic suture, with marked demineralization 
throughout the whole cranium and the face. The mastoid processes were not 
large, nor had they many cells. The right side had one large, centrally placed 
cell, about 5 mm. in diameter. 

Brother, Aged 31.—The patient was the second of 9 children. The first child 
was a male, aged 31. A lateral roentgenogram of this brother was closely similar 
to the father’s, but the paranasal sinuses were better developed, and I am more 
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inclined to classify the condition as a type 1A cranial dysplasia. The calvarium 

was thin; the face was overdeveloped in the vertical direction, and the bones 
were demineralized. The mastoid processes were large, elongated and cellular, 
with large tip cells, closely resembling those of both the father and the patient. 

Sister, Aged 26.—The third child was a female, aged 26 when the roentgeno- 
grams were taken. A lateral roentgenogram showed type 3 cranial dysplasia, and 

the appearance of sclerosis of the calvarium was possibly artefactual, since the 
penetrometer showed marked underpenetration. The paranasal sinuses and the 
face were hypoplastic. The sella was infantile, but the mastoid processes showed 
the overdifferentiation noted in the father, the brother and the patient. The tip 
cells were large. On the left side, near the tip and superjacent to a large tip cell, 
was an area of dense bone, suggesting a minor degree of the growth removed 
from the patient. 

Brother, Aged 24.—From the roentgenogram, this subject also had doubtful 
type 1A cranial dysplasia, with marked prolongation of the face, but unlike 
his father he had large antrums and larger frontal sinuses. The cranium was 
poorly mineralized, and the mastoids were large and cellular, with large tip 
cells but no evidence of superjacent sclerosis. 

Sister, Aged 21.—The cranial roentgenogram showed type 3 (?) or type 4 
cranial dysplasia, and there was hyperostosis of the frontal bone. The middle 
third of the face was poorly developed; the skull was chamaeprosopic, and there 
was a tendency to atrophic rhinitis. Although the mastoid processes were not 
enlarged, they were overdifferentiated, with large tip cells. 

Brother, Aged 21—The skull showed type 1A cranial dysplasia. The para- 
nasal sinuses were relatively large. The mastoid processes were large, with large 
cells, especially at the tip. 

Sister, Aged 16.—I had difficulty in classifying the skull. It seemed to offer 
evidence of type 1A and type 3 cranial dysplasia intermingled, which in itself 
was a contradiction. The skull was not small but was thin and showed resemblance 
to those of the father and the brothers. The middle third of the face, however, 
was somewhat underdeveloped. The antrums were small, and there was the 
appearance of conchal atrophy and clinically a tendency to mucosal atrophy. The 
mastoid processes were extremely cellular, with, however, no evidence of 
hyperostosis. 

Sister, Aged 16.—The roentgenograms of this subject showed so much obvious 
distortion that I could not give any opinion. The mastoid processes showed marked 


cellular development, with large cells toward the tip. The right frontal sinus was 
markedly hypoplastic. 


Brother, Aged 13.—Because of the inferiority of the roentgenograms I could 


not comment on the differentiation of the cranium. As far as I could see, the 
mastoid processes were normal. 


Conclusion and Summary.—This family of 9 children showed in 
greater or less degree a tendency to dyspituitarism. The father showed 
a tendency to hyperfunction with demineralization, and the mother, to 
hypofunction, so far as bony growth and differentiation were con- 
cerned. The condition from which the patient suffered was obviously 
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derived from a paternal source, and, besides the patient, 7 siblings had 
inherited the characteristic mastoid development seen in the father. In 
1 sister (aged 26) there was a condition which was suggestively similar 
to that for which the patient sought advice. 

This familial dyspituitarism was not marked and corresponded to a 
variation suggestive of deterioration of stock, but I feel that the study 
of these persons suggests a constitutional mechanism by which arose the 
bony tumor from which the patient suffered. It was also significant that 
2 of the females showed a tendency to atrophic rhinitis, and I would point 
out that the constitutional background of the family was similar to what 
was found in a group of patients with atrophic rhinitis which was 
studied. 


COMPACTUM 


OSTEOMA 


ETIOLOGY OF 


Former authors on the subject have suggested a constitutional cause 
for compact osteomas. Frankel '® cited Stein as making such a sug- 
gestion. Haymann’ drew attention to the fact that the tumor usually 
develops after the age of puberty and is evidently dependent on condi- 
tions of growth in the cranial bones. Preusse * also suggested a con- 
stitutional or glandular causation. 

This present work, I believe, suggests a pituitary influence on this 
condition. Clinically there is little evidence that could be used to asso- 
ciate this bony tumor with dyspituitarism. However, it is significant 
that the father and an older brother had acromegalic features and that 
2 sisters showed a tendency toward atrophic rhinitis, which has recently 
been associated with disturbances in pituitary function by Mortimer, 
Wright and Collip.** 

It is significant also that, in the opinion of Dr. Mortimer, the majority 
of craniums in the family showed evidencés of pituitary disturbances 
traceable from both father and mother. Furthermore, it is significant 
that a condition simulating that found in the patient should occur in 
1 sister and that hyperostosis of the frontal bone should be found in 
another sister, who showed an atrophic tendency in the nasal mucosa. 


SUMMARY 


A review of the literature on osteomas of the mastoid processes has 
shown three types of such tumors to have been reported. They are 
distinguished pathologically and classified as osteoma compactum, can- 
cellare and cartilagineum. 


27. Mortimer, H.; Wright, R. P., and Collip, J. B.: Atrophic Rhinitis: Consti- 
tutional Factor; Treatment with Oestrogenic Hormone, Canad. M. A. J. 37: 


445-456, 1937. 
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A case of osteoma compactum is reported, along with an investiga- 
tion of 11 members of the patient’s family. Clinical examination was 
supplemented by roentgen examination of the cranium. 


Evidences of pituitary dysfunction, both clinical and craniologic, 
have appeared in the family. 


Roentgenograms were taken under the supervision of Dr. Carleton B. Peirce and 
Dr. E. C. Brooks, of the Royal Victoria Hospital. 

Dr. Archibald Malloch, librarian of the New York Academy of Medicine, 
provided a number of foreign references and assisted in their translation into 
English. 

Dr. J. S. L. Browne, of McGill University Clinic, Royal Victoria Hospital, 
assisted in planning this family investigation. 
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Case Reports 


POST-TONSILLECTOMY PULMONARY ABSCESS (PREABSCESS 
STAGE) ABORTED WITH SULFAPYRIDINE 


Kart Musser Houser, M.D., and Tuomas Firz-Hucu Jr., M.D., 


Pulmonary suppuration following tonsillectomy may result from 
embolism or from inhalation of septic material. In either event the 
development of pulmonary abscess is most serious. The following case, 
we believe, represents the successful termination, by treatment with 
sulfapyridine (2-[para-aminobenzenesulfonamido]-pyridine), of ominous 
pulmonary suppuration resulting apparently from post-tonsillectomy 


embolism. 


REPORT OF A _ CASE 

Miss G., 42 years of age, was operated on by one of us (K. M. H.) on June 
27, 1939. The operation was an uncomplicated tonsillectomy with local anesthesia 
(injection of nupercaine in oil around the tonsillar capsules). The patient’s pre- 
operative status was “normal” (routine physical examination, blood count, urin- 
alysis and temperature record). For twenty-four hours after operation she was 
afebrile and in apparently satisfactory condition. At midnight the second night 
after operation she had a severe chill, and her temperature rose to 104 F. 
(axillary). From this time (June 29) septic fever, chills, sweats and prostration 
continued, despite sulfanilamide therapy and transfusions, until sulfapyridine 
therapy was instituted, on July 6 (fig. 1). With the onset of pyrexia the leuko- 
cyte count jumped to 35,000, with 93 per cent polymorphonuclears. An immediate 
blood culture was subsequently reported sterile, as were two later blood cultures. 
The findings when the patient was first seen by one of us (T. F. H., Jr.) on June 30 
aside from fever were essentially normal, but when she was next seen in consultation 
on July 6 there were definite signs of consolidation in the upper and lower lobes 
of the right lung, unproductive “searching” cough, dyspnea and tachycardia, slight 
cyanosis, icterus and pallor. It was our opinion at that juncture that the patient 
had septic embolic pneumonia, which had finally reached such massive proportions 
as to be clinically obvious, together with evidence of acute hemolytic anemia from 
sensitivity to sulfanilamide.t A bedside film of the chest made on July 6 was 
reported on, by Dr. E. P. Pendergrass, as follows: “There is a lesion involving 
the upper . . . anda portion of the lower lobe of the right lung. . . . One 
suspects the developmental period of a pulmonary abscess. . . .” (fig. 24). A 
blood count showed continued extreme neutrophilic leukocytosis, with marked 
anemia, nucleosis and reticulocytosis. Administration of sulfanilamide was dis- 
continued, another transfusion given and sulfapyridine therapy instituted (July 6). 
Within twenty-four hours improvement was obvious. During the following ten 


From the departments of otolaryngology and medicine, Hospital of the 
University of Pennsylvania. 

Read before the Section on Otolaryngology of the American College of 
Surgeons, Philadelphia, Oct. 17, 1939. 

1. Fitz-Hugh, T., Jr.: Sensitivity Reactions of the Blood and Bone Marrow 
to Certain Drugs, J. A. M. A. 111:1643-1647 (Oct. 29) 1938. 
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days, the lung cleared, and fever and cough subsided. On July 10 the dose of 
sulfapyridine was reduced, and on July 20 its administration was discontinued. 
The patient was discharged well on July 22 and has continued well (last examined 
on July 31, 1939). Her cough (like her dyspnea, which was slow in developing) 


Days}1_ 2 35 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 


SULFANILAMIDE « SULFAPYRIDINE: 
30 grams 54 grams 


Transfusion 
Transfusion 


Fig. 1.—Patient’s temperature in degrees (F.). 


was never productive, and blood cultures were sterile, so that bacteriologic data 
are not available. We do know, however, that the disease failed to respond to 
adequate sulfanilamide therapy and responded dramatically to treatment with 
sul fapyridine. 


Fig. 2—Roentgenograms of the chest. A, taken July 6, 1939. B, taken July 
21, 1939. 


COMMENT 


Post-tonsillectomy pulmonary abscess seems to be less common now 
than formerly. In the Hospital of the University of Pennsylvania since 
1926 nearly 16,000 tonsillectomies have been performed (over half 
with local anesthesia). As far as the records of the hospital go, and 
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to the best of the knowledge of the surgeons who performed these opera- 
tions, no pulmonary abscess developed afterward, and no serious pulmo- 
nary complications occurred, except in this case and 1 other. Modern 
statistics indicate (Freedman *) that over 70 per cent of all pulmonary 
abscesses occur in “medical conditions” and that tonsillectomy is 
responsible for less than 6 per cent. Although statistics vary, it is 
generally agreed that operations on the stomach and gallbladder lead, 
dental extractions are next and appendectomy and tonsillectomy are 
far below in the postoperative incidence of pulmonary abscess. 


CONCLUSIONS 
1. Sulfapyridine may be of great value in the treatment of post- 
operative pulmonary suppuration if employed in the “pneumonic stage,” 
before gross cavitation occurs. 2. A poteyfially serious “‘sensitization 
reaction” to sulfanilamide is no contraindication to the successful 
administration of sulfapyridine. 


2. Freedman, L. M.: The Etiology of Lung Abscess: Clinical Analysis of 
Four Hundred and Forty-Seven Cases Occurring at Boston City Hospital from 
1926 to 1935 Inclusive, New England J. Med. 218:663-668 (April 21) 1938. 
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SUBACUTE MONOCYTIC LEUKEMIA WITH NASAL 
MANIFESTATIONS 


Gritpert N. Harrty, M.D., anp Lioyp A. Scurprer, M.D., Cuicaco 


Otolaryngologic literature is singularly devoid of references to clin- 
ical signs of leukemic disease manifesting itself primarily in the nasal 
passageways. It appears that the pathologic condition necessary to 
cause such symptoms is comparatively rare. In 1932 the late Dr. 
Richard H. Jaffé,t renowned pathologist, stated, “I have never seen 
leukemic infiltrations of the mucosa of the nose. I think that they are 
extremely rare, although they have been reported.” 

Various writers have described leukemic involvement of the mucous 
membrane of the nasal passages and the paranasal sinuses. However, 
the pathologic changes presented appear meager compared with the 
clinical signs encountered in the present case. 

In his classic monograph, “Leukemia and Allied Disorders,” 
Forkner * pointed out in the section on leukemic manifestations of the 
upper respiratory tract that the mucous membranes of the mouth and 
the upper respiratory tract are the site of several kinds of lesion, which, 
like those in the skin, may be divided into two groups: (1) leukemids— 
those which are nonspecific, which are due to altered pathologic func- 
tion and may occur in other diseases, and (2) those which are specific, 
that is to say, are actually due to leukemic infiltrations. This arbitrary 
classification is comparable to Jaffé’s self-explanatory groups: (1) the 
inflammatory ulcerative group and (2) the tumor-like group. 

The group of leukemids is remarkable for its bleeding diathesis. 
These so-called nonspecific lesions occur commonly in the acute form 
and the terminal stages of leukemia, manifested in the early stages by 
petechiae and spontaneous bleeding from uninjured gingival and nasal 
mucous membranes. Forkner has remarked on an increased tendency 
to bleed as the result of ordinarily inconsequential trauma, such as that 
following brushing of the teeth or blowing of the nose. These symp- 
toms, often initial ones, cause patients with leukemia, particularly those 
with the acute form, to seek professional advice, usually from the dentist 
or the general practitioner. Failure of the dentist to appreciate the 
seriousness of the situation often leads to extraction of one or more 
teeth, followed by uncontrollable hemorrhage, ulceration and, in some 
cases, osteomyelitis of the jaw. This tendency toward bleeding is noted 
frequently not only in leukemic patients exhibiting thrombocytopenia 
but also in patients with a normal or increased platelet count. Jaffé 
described the manner in which these hemorrhagic areas become infected, 


1. Jaffé, R. H.: Leukemic Changes of the Upper Respiratory Tract and 
Ear, Arch. Otolaryng. 15:939 (June) 1932. 


2. Forkner, C. E.: Leukemia and Allied Disorders, New York, The Mac- 
millan Company, 1938, pp. 75-77. 
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gangrenous and ulcerated because the defense mechanisms of the body 
are diminished. Most authorities agree that the inflammatory, ulcerative 
lesions occur more often in acute leukemia and in the terminal stages 
of leukemia. 

Less has been written regarding the specific lesions of leukemia, the 
leukemic infiltrations, which Jaffé described as a tumor-like infiltration 
of the tissues by the leukemic cells. 

Menzel * described histologic observations of typical leukemic infiltra- 
tions extending from the surface of the sinal mucosa to the deeper 
tissues, increasing in intensity as they did so. In the reports of both 
his cases he remarked on the smooth, pale mucosa, although in the 
report of the first case he did describe “a pea-sized” infiltration on the 
floor of the right maxillary sinus. 

Sternberg * described a case in which “wartlike” thickening of the 
nasal turbinates was seen on rhinologic examination prior to death. 
Histologic sections of the left middle turbinate revealed thick infiltration 
of the mucosa, with extension into the cavernous structure. He deplored 
the insufficient attention paid to leukemic changes in the upper respira- 
tory tract. 

The diagnosis of subacute monocytic leukemia which was made in 
the case presented in this article was based on hematologic findings 
during the life of the patient. Kracke and Garver® expressed the 
consensus of pathologists in stating that if the type of leukemia cannot 
be determined during life from hematologic criteria, it is extremely 
unlikely that it can be determined after death from pathologic criteria. 


REPORT OF A _ CASE 


History—Mrs. H. L., a housewife aged 67, entered Passavant Memorial 
Hospital on Dec. 16, 1938. Her immediate chief complaints consisted of pro- 
nounced bilateral nasal obstruction, progressively becoming more severe during 
the preceding twelve months, and a distressing sore throat of three weeks’ duration. 
Additional presenting complaints consisted of a loss of weight of 40 pounds 
(18 Kg.) in the preceding three months, accompanied by weakness, malaise, 
anorexia and frequent night sweats. The past medical history and the family 
history were noncontributory. The patient had had three pregnancies and three 
normal deliveries. The menstrual history was not remarkable. The patient had 
been in good health until a year prior to her entrance into the hospital, at which 
time she first noted that the right nasal passageway was partially obstructed. 
Within six months the right side was completely obstructed and the left side was 
beginning to show signs of obstruction. The nasal obstruction became complete 
within eleven months. Three months prior to her hospitalization the patient 
complained of generalized weakness accompanied by easy fatigability and extreme 
lassitude. Within the past month she had been aware of a deep injection of the 
conjunctiva of the lower lids and of hemorrhagic areas on the right bulbar 


conjunctiva, together with bluish gray nodules on the left cheek. 


3. Menzel, K. M.: Veranderungen der Schleimhaut der Nasen-Nebenhéhlen 
bei Leukamie, Ztschr. f. Hals-, Nasen- u. Ohrenh. 9:26 (May) 1924. 

4. Sternberg, H.: Ein Beitrag zur Leukamie der oberen Luftwege, Monatschr. 
f. Ohrenh. 55:1655 (Nov.) 1921. 

5. Kracke, R. R., and Garver, H. E.: Diseases of the Blood and Atlas of 
Hematology, Philadelphia, J. B. Lippincott Company, 1937, pp. 329-333. 


al 
A 
; 

Ss 

7 

| 
ay 
« 
4 
= 
4 


860 


ARCHIVES OF OTOLARYNGOLOGY 


Physical Examination.—The general appearance showed evidence of emaciation 
and cachexia. A number of firm, nonmovable, bean-sized nodules were felt in the 
scalp anteriorly just above the hair line and posteriorly below the greater occipital 
protuberance. Over the left cheek and the left temporal region were several 
slightly elevated areas of bluish discolorations. The conjunctivas of both lower 
lids showed deeply hemorrhagic lesions associated with several markedly dis- 
tended veins. The right bulbar conjunctiva contained a small, hemorrhagic area. 
Fundic examination gave negative results. The ears were normal. Both nares 
were blocked by a large, bluish gray, irregularly shaped tumor, which bled when 
merely touched gently with a cotton-tipped probe. The vault of the nasopharynx 
was intensely reddened, but no mass was discerned. The edentulous gums revealed 
several bluish areas of ecchymosis. The tonsils were reddened and hugely hyper- 
trophied. On palpation a hardened, cartilaginous character was noted. The 
hypopharynx and larynx were normal. The lungs were clear. The heart tones 
were normal and the blood pressure was 116 systolic and 68 diastolic. The edge 
of the liver was distinctly palpable, nontender and non-nodular and extended 
halfway between the umbilicus and the pubes. The spleen was palpable on expira- 
tion 2 fingerbreadths below the left costal margin. Rectal and bimanual examina- 
tions gave negative results. There was marked lymphadenopathy of the cervical, 
axillary and inguinal lymph glands. 

Laboratory Examination—Urinalysis and Kahn tests gave negative results 
The hematologic findings were as follows: red blood cells, 3,300,000; hemoglobin 
content, 102 Gm.; white blood cells, 20,000, with a differential count revealing a 
preponderance of monoblastic forms (58 per cent). The hematologist reported: 
“A large immature cell with a fine irregular nucleus containing nucleoli predomi- 
nates. The cytoplasm is frequently finely granular and contains azurophilic gran- 
ules. These resemble monoblasts.” The Ivy bleeding time was six minutes and 
the Lee and White coagulation time was seven minutes. 


Roentgen Examination (Dec. 7, 1938).—The frontal sinuses were normal. 
The anterior ethmoid cells were apparently normal, but the right ethmoid cells, 
posteriorly, just above the palate especially, were completely clouded and obscured 
by a tumefaction, which extended well over against the left posterior cells. A 
roentgenogram in which the Waters position was used showed the rounded 
lower border of the tumor extending over onto the left side of the midline. 
The maxillary and sphenoid sinuses were normal. The tumor expanded the right 
posterior ethmoidal cells and was associated with a high grade obstruction 
of the right naris and a lesser obstruction of the left naris. 


Biopsy (December 19).—The danger of hemorrhage deterred the operator 
from taking a specimen for biopsy from the nasal tumor. A posterior cervical 
lymph gland was resected for biopsy. 

Frozen sections revealed uniform, neoplastic-appearing lymphoid tissue, probably 
leukemic. Fixed preparations indicated obliteration of the architecture of the 
lymph node and packing of the sinusoids with a uniform, darkly staining mono- 
nuclear cell containing many mitotic figures. The capsule was not invaded or 
adjacent tissue infiltrated. The node was considered leukemic. 

Course on First Admission—The patient was afebrile throughout her five 
days in the hospital. Local roentgen therapy over the nasal tumor resulted in 
appreciable remission in the size of the mass, so that she was enabled to breathe 
easily through the nose. The mass completely disappeared after the second 
roentgen treatment. Symptoms referable to the throat continued unabated. The 
patient was discharged with instructions to return to the Hematological Clinic of 
Northwestern University Medical School for observation and treatment. 
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Second Admission.—The patient reentered Passavant Memorial Hospital on 
Jan. 16, 1939. Ambulatory treatment in the hematologic and roentgenologic clinics 
had been unsatisfactory because rapid changes were taking place in the blood 
owing to roentgen therapy. The chief complaints at this time were weakness and 
severe sore throat. The physical findings were essentially the same as on the 
original examination except that the nasal obstruction had entirely disappeared. 

Course: The effect of mild superficial roentgen treatment over the body 
(40 r every four days) was checked carefully both clinically and by hematologic 
examination. On January 30 the latter showed a decline to 2,500,000 erythrocytes, 
a hemoglobin content of 7.5 Gm., 3,250 leukocytes and 29,000 platelets. The 
differential count revealed a predominance of promonocytic forms. Roentgen 
therapy was considered detrimental and promptly discontinued. The patient was 
discharged unimproved on January 31. 

Third Admission.—The patient entered the hospital again on February 20, in a 
moribund state. Physical examination revealed extensive ecchymoses over the entire 
body, edema of the face and extremities and bleeding from the nose and mouth. 
Hematologic examination revealed profound anemia, with reduction of the platelet 
count to 2,500. The patient died suddenly twenty-eight hours after admission. 

Auiopsy.—Bronchopneumonia was considered the terminal insult. A lympho- 
blastic type of cell had infiltrated into all the organs, the lymph nodes, the bone 
marrow, the liver, the skin and the perivascular tissues. The diagnosis was 
leukemia. 


COMMENTS 


It is extremely doubtful that the patient’s tenure of life was increased 
by roentgen therapy. However, enormous symptomatic relief was 
obtained by the rapid reduction in the nasal leukemic infiltrations by 
localized roentgen treatment over the site of the tumor. Within twenty- 
four hours of the first treatment the patient was enabled to breathe freely 
through the nose, which prior to roentgen therapy had been completely 
occluded. After the second localized roentgen treatment rhinologic 
examination failed to reveal any sign of the nasal mass. It is noteworthy 
that after the nasal leukemic infiltrations had disappeared under appro- 
priate roentgen therapy there was no local recurrence. Terminally, 
however, the patient presented typical inflammatory-ulcerative lesions 
on rhinologic examination. 

It should be mentioned that, although this elderly patient complained 
chiefly of pronounced progressive bilateral nasal obstruction beginning 
twelve months prior to hospitalization, this complaint was overshadowed 
by distressing tonsillitis of three weeks’ duration. Her anxiety to have 
immediate tonsillectomy brings to mind the comparatively large number 
of cases recorded in the literature in which fatal hemorrhages have 
resulted from ill advised surgical procedures on leukemic patients. One 
should ever bear in mind Jaffé’s ? warning, “An unaccounted-for enlarge- 
ment of the tonsils in an elderly person is always suggestive of leukemia.” 


SUMMARY 


An unusual case of subacute monocytic leukemia is presented in 
which the initial symptom of the disease consisted of progressive nasal 
obstruction manifesting itself nine months prior to the onset of sub- 
jective and objective signs elsewhere in the body. 
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Localized roentgen therapy over the massive leukemic infiltrations 
of the nasal passageways effected immediate reduction of the tumor, 
which completely disappeared within seventy-two hours. There was 
no recurrence. 

Suspicion of leukemia should always be directed toward unexplained 
enlargement of the tonsils in an elderly person. 

Attention is again called to the responsibility, which must be shared 
by the general practitioner, the internist, the otolaryngologist and the 
dentist, of recognizing leukemic manifestations in the upper respiratory 
tract and oral cavity. 
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Abstracts from Current Literature 


Ear 


Wuat Is PERCEPTION DEAFNESS FROM A PHYSIOLOGICAL AND HISTOLOGICAL Basts? 
M. H. Lurte, Ann. Otol., Rhin. & Laryng. 48:3 (March) 1939. 


The author points out that hearing is a process which concerns more than 
the ear alone; it is the interpretation by the brain of the various impulses sent to 
it by the organ of Corti. Perception of sound is the same in all mammals, but 
interpretation depends on mental capacity. Deafness may be divided into (1) the 
inability of sound to reach the end organ (conduction deafness) and (2) the 
inability of the end organ or the brain to receive or interpret the sound waves 
(perception deafness). The first is a mechanical rather than a true deafness. 

In discussing the function of Corti’s organ he states that the tectorial mem- 
brane should be regarded as a modified otolithic structure, having a function 
similar to that of the otolithic membrane of the vestibular apparatus and aiding in 
the movement of the hairs of the external and internal hair cells. He does not 
agree with Wittmaack’s claim that these hairs are artefacts. The tectorial mem- 
brane is in intimate contact with the organ of Corti. 

The stria vascularis is similar to the choroid plexus of the brain, and the 
endolymph is secreted by it. The author questions whether changes in the stria 
will cause deafness, as many animals with normal hearing showed changes in this 
structure. 

It has been maintained that vibration of the basilar membrane on which Corti’s 
organ rests is not necessary for hearing. Lurie cites his experiments showing the 
basilar membrane can be made to vibrate sufficiently to throw off the organ of 
Corti, with a resulting loss of responses from that region. The organ of Corti 
rests only partially on this membrane; the external hair cells and external pillar 
cells resting on it, while the internal hair and pillar cells rest on bone, thus allowing 
greater movement of the external than of the internal cells. The internal pillar 
cell has a sort of hinge socket for the head of the external cell. Because of this 
arrangement of the internal and external hair cells the external cells appear likely 
to be affected before the internal. The author cites experiments in which guinea 
pigs were exposed to an interrupted tone of 2,500 cycles at high intensity for a 
long time and showed a loss of hearing of 10 to 40 decibels according to the 
number of external hair cells destroyed, a loss of hearing similar to boilermakers’ 
deafness. The animals were not totally deaf but lost only part of the hearing, 
the internal hair cells responding to sounds, but at higher intensities. These 
experiments indicate a difference in function between the internal and the external 
cells, the external cells responding to the weaker stimuli and the internal to the 
more intense. Animals made deaf by quinine showed similar degeneration of the 
external hair cells, indicating that these cells are not only more sensitive but 
also more liable to degeneration from trauma or toxins than the internal. 

Perception deafness can be considered a degeneration of the external hair 
cells of the organ of Corti. Lurie points out that a single nerve fiber supplies 
a large number of external hair cells, while only one or two of the internal cells 
are supplied by a single fiber. The external cells pick up sounds of small intensity, 
as with multiple nerve supply they are more sensitive; also, there is a finer dis- 
crimination of pitch. The single nerve supply of the inner hair cells points to 
a more accurate determination of pitch, since a difference could be picked up two 
hair cells apart. With the external cells a difference to be perceived must he 
many cells apart. 
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The organ of Corti can remain functioning for a long time after section of the 
nerve to the cochlea, and this may explain the recovery of hearing in cases in 
which there has been complete deafness during the course of a disease. When the 
neuritis disappears or the nerve degenerates, normal connections between brain 
and end organ are again established. 


M. V. Mitter, Philadelphia. 


Mastorpitis CONGENITALLY DeForMED Ears. A. T. WANAMAKER, Ann. Otol., 
Rhin. & Laryng. 48:140 (March) 1939. 


The author reports 2 cases of mastoiditis in congenitally deformed ears. One 
patient had a rudimentary ear with complete atresia of the external canal, with 
the hearing normal on the good side and 65 per cent below normal on the involved 
side. The second patient had a normal ear on one side, with the other about 
half the normal size and somewhat deformed, with a small external canal. The 
hearing was fair, with perception in the Weber test referred to the involved side. 
Operation on the first patient showed no external canal and no drum. Culture 
showed streptococci. About thirteen months postoperatively the loss of hearing 
was 38 per cent by air and only 5 per cent by bone. Operation on the second 
patient exposed a cholesteatoma, and the culture was negative. There was no 
drum, and no ossicles were found. The condition in the first case the author felt 
was caused by infection via the eustachian tube from the throat, and that in the 
second he concluded was primary cholesteatoma. 

It is pointed out that the middle ear and the eustachian tube are developed 
from the remains of the first brachial cleft, while the pinna and the external 
meatus are developed from the soft parts overhanging the posterior margin of the 
same cleft. The external ear may be almost wanting and the external canal 
completely obliterated, or there may be only a slight defect of the pinna or a 
membranous obstruction of the canal. Wittmaack stated the belief that the ossicles 
develop about the fifth month of intrauterine life and, therefore, that what is 
found in undeveloped ears depends on the month of intrauterine life in which 
development is arrested. In the absence of a congenital defect in an ear it is hard 
to believe in primary cholesteatoma but it is stated that apparently such cases 
have been reported. 

The author urges immediate and thorough examination, with roentgen observa- 
tion, of any patient complaining of pain in the mastoid region of a congenitally 
deformed ear. He feels, too, that a discharge from such an ear should give rise 
to a suspicion of involvement of bone and probable primary cholesteatoma. 


M. V. Miter, Philadelphia. 


CONGENITAL DEFORMITIES OF THE EXTERNAL Ear. 
38:135 (April) 1939. 


The embryology of the ear is reviewed. Reconstruction or construction of an 
auditory canal is in general not advisable. Construction or reconstruction of an 
external ear may result in a slight improvement in hearing, but it is undertaken 
mainly for psychic and cosmetic reasons. These procedures should be started fairly 
early in life, preferably before the age of 4 years. The treatment of a lop ear 
consists usually in the formation of an antihelix and a fossa for the antihelix. 
Treatment of a lop ear by removal of the skin of the postauricular sulcus is 


doomed to failure. Rosertson, Omaha. [Am. J. Drs. 


H. E. Cor, Northwest Med. 


CONGENITAL ATROPHY OF THE EXTERNAL Ear IN CASES OF HEREDOSYPHILIS. 


A. TouraIneE and L. Gok, Bull. Soc. frang. de dermat. et syph. 46:90 (Feb.) 
1939, 


The authors state that malformations of the ear in patients with congenital 
syphilis are not altogether exceptional and may vary from simple hypoplasia of 
the auricle to complete absence of the external, middle and internal ear. The 
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authors cite the case of a 15 year old child with congenital syphilis, one of the 
presenting signs of which was atrophy of the left ear. 
LayMon, Minneapolis. [ArcH. Dermat. & Sypu.] 


BLEICHER, 


Acute Mastorpitis SECONDARY TO FURUNCULOSIS OF THE MEATUS. 

Oto-rhino-laryng. internat. 23:227 (May) 1939. 

Bleicher reports the case of a young man whose ears had previously been found 
to be entirely normal except for exostosis of the external canal who suffered an 
attack of furunculosis of the meatus, accompanied by extensive infiltration of the 
tissues. In spite of vigorous treatment, involvement of the middle ear and mastoid 
process occurred, necessitating mastoidectomy. The explanation offered is that 
the infection traveled along the canal to the region behind the exostosis, where 
it became blocked by swelling of the canal. Ulceration and perforation of the 
membrana tympani occurred, infecting the middle ear. 

Dennis, San Diego, Calif. 


MALFORMATION OF THE AuRICLE. A. LASKIEwIcz, Rev. de laryng. 60:332 (April) 
1939. 

Four cases of malformed auricles, classified as follows, are described: (1) crus 
supratragicum (Gradenigo); (2) aplasia auriculae totalis, with a cleft palate and 
a branchial cleft opening on the cheek; (3) auriculae accessoriae, with exostoses 
of the extended canal, and (4) microtia, with hemiatrophy of the skull. 
Batson, Philadelphia. 


AUDIOMETRIC PROJECTIONS OF SENILE CHANGES IN HEARING. F. CARNEVALE- 
Riccr, Arch. ital. di otol. 51:217 (May) 1939. 

Eighty persons in the fifth, sixth, seventh, eighth and ninth decenniums of life 
were examined with the audiometer, those in whom the auditory lesions were 
probably exclusively due to age itself being chosen. The audiograms were classi- 
fied by age groups (50 to 60 years, 60 to 70 years, 70 to 75 years and 75 to 80 
years), and studies were made of the average loss of hearing by both air and bone 
conduction in each group. The audiograms clearly show a raised threshold for 
all tones as perceived by air conduction, succeeded by a gradual reduction of the 
upper tonc limit and a raising of the thresholds as age advanced. Similar observa- 
tions were noted in the hearing by bone conduction, except that the thresholds 
were higher and that hearing at the upper (12288 double vibrations) and next for 
the lower (64 double vibrations) ends of the tonal scale was progressively lost as 
age advanced. The hearing by air conduction in all groups was best in the middle 
of the scale, at first for 2048, then for 1024 and finally for 512 double vibrations 
as age increased. While the effect of morbid states encountered in the aged (hyper- 
tension, marasmus and arteriosclerosis) is to hasten the development of the defect 
in hearing, it is not rare to observe persons in whom such pathologic conditions 
do not seem to influence the course of auricular senescence. 

Dennis, San Diego, Calif. 


WojaTscHERK’s TEST IN VESTIBULAR EXAMINATIONS. G. TeNnactta, Arch. ital. 
di otol. 51:229 (May) 1939. 


Wojatschek’s tesf has been used for examining the otolithic apparatus. It is 
carried out in two stages: the patient is turned with the head 90 degrees forward, 
ten times in twenty seconds, and the duration of the nystagmus and the counter 
reaction of the body and arms (if any) are noted. After a rest of ten or fifteen 
minutes the turning is repeated with the same position of the head, which is then 
slowly brought into the upright position. It was observed that the falling reaction 
and past pointing were more intense, while the nystagmus was abolished or its 
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duration much shortened and neurovegetative reflexes appeared. These phenomena 
were explained as due to an inhibition of the nystagmic reaction by stimulation of 
the otolithic organs. 

Tenaglia used the test on 38 deaf-mutes, on some of whom Quix’s test of the 
otolithic function was also used. In 7 there was no reaction of nystagmus, devia- 
tions or neurovegetative irritation. The test of Quix and all other labyrinthine 
and acoustic tests gave negative results. In 16 there were slight nystagmus and 
movements cf counter reaction. Quix’s test and other labyrinthine tests gave 
negative results. In one case the movements of counter reaction were violent: 
in this case excitability of the canals persisted. In 10 cases the nystagmus was 
brief in the first stage of the test and was accentuated in the second stage, without 
reactional countermovements. In 2 cases there was only nystagmus, which 
occurred in the first stage. In 2 cases, there were movements of counter reaction, 
with absence of nystagmus, in the first stage of the test, and these were accentuated 
in the second stage. Neurovegetative reactions were absent in all cases except 
those in which a certain degree of labyrinthine excitability remained. The variety 
of the reactions emphasized the fact that a large proportion of deaf-mutes have 
some residue of sensory epithelium intact. 

Wojatschek’s test is particularly useful in determining the fitness of aviators. 
Pilots with accentuation of movements of counter reaction or of neurovegetative 
disturbances should be eliminated. Dennis, San Diego, Calif. 


ANATOMOHISTOLOGIC StuDY OF SENESCENCE OF THE AUDITORY APPARATUS. 
CARNEVALE-Ricc1, Arch. ital. di otol. 51:239 (May) 1939. 


This article is a report of a comprehensive study of serial sections of the tem- 
poral bones taken from a woman aged 92 who died of myocarditis and broncho- 
pneumonia and who had had no previous lesion of the ears and had not complained 
of diminished hearing. At autopsy manifest and diffuse signs of senile marasmus 
were observed. The temporal bones were prepared and mounted in gelatin, and 
their examination was mainly directed to the middle and internal ears. The most 
commonly observed changes were fatty degeneration and sclerosis. The principal 
changes in the ossicles were located in the articular heads and included manifest 
fibrosis, which produced a high degree of rigidity in the chain. The labyrinthine 
capsule appeared almost normal. The two lamellae of the osseous spiral lamina 
were thinned; the interlamellar tissue was increased by the deposit of connective 
tissue. The nerve fibers proceeding from Corti’s ganglion were little changed. 
Marked atrophic changes were noted in Corti’s organ, varying in intensity from 
place to place, involving especially the epithelial elements, the acoustic cells and 
those of Deiters and Claudius. These elements were markedly flattened and 
closely packed together, in some cases being fused into a mass. In some sections 
even the tunnel of Corti was not distinguishable. The original aspect of the tec- 
torial membrane was preserved, but in some places it was adherent to Corti’s 
organ; this is not considered a characteristic sign of a senile cochlea. There was 
marked rarefaction of the connective tissue of the spiral ligament; the vessels of 
the stria vascularis and the spiral vessel of the basilar membrane were dilated. 
In general, the posterior labyrinth showed few changes beyond lipoidal deposits in 
the cristae and in the maculae acusticae. The arteriosclerotic changes observed 
in the vascular network of the auditory apparatus were not of particular impor- 
tance, being limited to moderate thickening of the walls of vessels of medium 
caliber and sometimes thrombi in the smaller ones. This is contrary to the obser- 
vations of most investigators. The lesions in the anterior labyrinth, most important 
to explain hardness of hearing, were dominated by the involutive processes of 
Corti’s organ; nervous elements and the spiral ganglion were apparently little 
compromised. According to various researches, the senile cochlea most commonly 
shows degenerative processes involving the cochlear nerve and its branches, the 
cells of the spiral ganglion and the sensorial elements in general. 
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Dennis, San Diego, Calif. 
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SoME RecENT WorK ON INTRALABYRINTHINE Pressure. C. S. HAtipiKe, Acta 


oto-laryng. 27:229, 1939. 


Basing his conclusions on the microscopic examination of the temporal bones 
of 2 persons who had died after intracranial section of the vestibular nerve, Hall- 
pike presents an interesting hypothesis on the causation of the intermittent recurring 
attacks of vertigo and the progressive deafness in Méniére’s syndrome. The sec- 
tions showed gross dilatation of the entire endolymphatic system with obliteration 
of the perilymphatic spaces. Reissner’s membrane was pushed against the bony 
walls of the cochlea and adherent thereto, the scala vestibuli thus being obliterated. 
The tectorial membrane was flattened down on Corti’s organ, which showed 
marked degenerative changes. There were also degenerative changes in the sensory 
epithelium of the vestibule and of the stria vascularis. Whether the condition is 
due to oversecretion of endolymph or its faulty absorption the author is unable to 
say, but he assumes the latter, because absence of the perisaccular connective tissue 
was noted. 

Once the dilatation of the endolymphatic system has attained its maximum 
degree, the fluid system of the membranous labyrinth, from being insensitive, 
becomes at once extremely sensitive in its pressure response to a given increase 
in volume of endolymph. 

In this way the author thinks it possible to explain the attacks as due to rapidly 
initiated bouts of asphyxia of the labyrinthine end organs brought about by 
extremely rapid rises in the pressure of the fluid in response to increases in volume 
of endolymph which are relatively small. 

But before this can happen, the endolymphatic system within the labyrinth 
must have been dilated to the limits of its bony walls. Grove, Milwaukee. 


Pharynx 


Locat ANESTHESIA IN CHILDREN. M. Motitcnu, Arch. Pediat. 55:506 (Aug.) 
1938. 


Altogether, 847 tonsillectomies, 845 adenoidectomies and 322 circumcisions were 
done with the area under local anesthesia on boys between the ages of 8 years 


and 17. 
There were no complications and no fatalities, and the children tolerated local 
anesthesia better than did adults. Orr, Buffalo. [Am. J. Drs. Cu1tp.] 


F. V. Scuores, M. J. 


STREPTOCOCCAL PHARYNGITIS AND Its COMPLICATIONS. 
Australia 2:1065 (Dec. 24) 1938. 


The principal bacterial cause of acute tonsillitis is Streptococcus pyogenes. 
Scarlet fever will or will not develop, according to the toxigenic and erythrogenic 
properties of the organism and the degree of antitoxic immunity of the host. 
Regardless of the presence or absence of scarlet fever, infection of the throat 
by this organism is commonly complicated by sinusitis, otitis media, mastoiditis, 
tonsillar and peritonsillar abscess, cervical cellulitis, Ludwig’s angina, septicemia, 
acute nephritis and acute rheumatism. All of these complications are discussed by 


the author. Gonce, Madison, Wis. [Am. J. Dis. Cuttp.] 


DicITaAL COMPRESSION IN THE TREATMENT OF PROLONGED AcuTE ADENOIDITIS. 
S. Veras, Arch. de méd. d. enf. 42:217 (April) 1939. 

Rendu has popularized the so-called “pharyngeal touch” in the management of 
acute adenoiditis of children. He has recommended the vigorous ablation of these 
vegetations with the finger under aseptic precautions, and numerous contributions 
attest the value of this maneuver. Veras asserts that the practice has long been 
known in Greece, where certain women, untrained and unlicensed, pretend to cure 
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all diseases of the throat by this operation. Naturally, grave infections result 
When the crushing of the tissues is properly supervised, however, gratifying relief 
is obtained. The author reports his observations in 4 cases and discusses the 
difficulty of diagnosing prolonged adenoidal inflammation. 


AmesseE, Denver. [Am. J. Dis. CHILp,] 


THe OxaLic CONTENT AND THE OXALOLYTIC POWER OF THE PALATINE Tonsu. 
C. Cavasresi, Arch. ital. di otol. 51:447 (Sept.) 1939. 


In an investigation of the functions of the tonsils, Calabresi examined the 
tonsils removed from 25 persons varying in age from 3 to 37 years. Estimations 
of the oxalic acid content were made immediately after removal and three, six, 
nine and twelve hours afterward. The method of Maugeri-Merz was used. The 
examinations revealed that there is normally and constantly a certain amount of 
oxalic acid in the tonsillar tissue, the amount being greater in males than in 
females. The percentage of oxalic acid increases with the time after removal, 
reaching its maximum at the third to the sixth hour. The tonsil, in contact in 
vitro with added oxalic acid, exercises a lytic power, which indicates the presence 
of a thermolabile ferment in the tissues. The oxalolytic power is more accentuated 


in females than in males. Dennis, San Diego, Calif. 


Larynx 


A CASE OF PARALYSIS OF THE LARYNGEAL Appuctor Muscres. R. PAuty, Rev. 
de laryng. 60:349 (April) 1939. 


A case of paralysis of the laryngeal abductor muscles associated with paralysis 
of the soft palate due to syphilitic polioencephalitis is reported. The condition may 
have been aggravated by the patient failing to complete the series of bismuth 
injections. Anatomically, Pauly cannot support the theory of an abductor center, 
because the paralysis of the abductors was complicated. On the contrary, two 
ideas in line with former observations are presented: 

(a) A focal lesion is not necessary for paralysis of an abductor. The nuclear 
disturbance may be solely functional. 

(b) Hence, a regression of the lesion is to be expected with treatment if the 
patient’s life can be prolonged over the stage of obstruction. 


Batson, Philadelphia. 


Stripor ConceNItus. E. Travups, Ztschr. f. Kinderh, 60:222 (Oct. 15) 1938. 


According to Finkelstein, stridor may be congenital or acquired. Among causes 
for congenital stridor he lists unusual narrowness of the laryngeal aperture, 
recurrent paralysis, laryngeal papilloma, retrosternal goiter, thymic enlargement, 
tumor at the base of the tongue, microglossia and macroglossia. More recently 
he concurs in Thomsen’s view that there is a lack of coordination of laryngeal 
movements, central in origin. The view of multiplicity of causes is shared by 
many authors. Traub thinks thymic enlargement is an infrequent etiologic factor. 

Lemariey and Sergent described the following laryngoscopic findings as classic: 
rolling in and backward from front and outside of the margins of the epiglottis 
and aryepiglottis; laxity of the epiglottis, and vibration of the aryepiglottic folds 
during inspiration, causing stridor. 

As a rule, the prognosis is good. However, on the basis of his experience in 
the cases which he reports, Traub points out that the prognosis may occasionally 
be serious. Narrowness of the larynx apparently predisposes to inflammation, 
which in turn may cause enlargement of the mediastinal glands. Bronchopneu- 
monia, atelectasis and pneumothorax may result from hypoventilation of the lungs. 


SteMsEN, Chicago. [Am. J. Dis. Cutp.] 
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Rye SPIKE IN THE Ricut Primary BroNcHUS OF AN INFANT. F. VANpor, Orvosi 
hetil. 82:1141 (Nov. 19) 1938. 


A 6% month old infant was admitted to the pediatric clinic at Szeged with the 
complaint that, although it had been perfectly well till the morning of admission, 
in the early hours of that morning it had had a sudden dyspneic attack. In the 
clinic it showed expiratory dyspnea, and the voice was a little hoarse. The roentgen 
examination did not show any pathologic changes in the lungs. A few days later 
severe pneumonia developed in the right side of the chest and soon after that 
empyema. The child died eleven days after admission. The postmortem examina- 
tion showed in the right primary bronchus a rye spike which had perforated the 
lung and reached the pleura. 


G6ttcHE, Budapest, Hungary. [Am. J. Dis. Curvp.] 


Nose 


3ILATERAL ACCOMMODATION PARALYSIS AND UNILATERAL SCOTOMA IN SPHENOIDAL- 
Srnus Disease. N. B. Erzis, Am. J. Ophth. 21:1365 (Dec.) 1938. 


Ellis reports the case of a 20 year old youth in whom bilateral paralysis of 
accommodation developed, followed by unilateral retrobulbar neuritis, which cleared 
up miraculously after an operation on the sphenoid sinus. The literature is 
reviewed, and the following summary is given: 

“1. This case presents the unusual combination of two ocular symptoms: right 
retrobulbar neuritis and bilateral accommodation paralysis, with X-ray diagnosis 
of right sphenoiditis in an anomalous sphenoid. 

“2. Multiple sclerosis and encephalitis were ruled out as etiological factors. 

“3. There was absence of rhinological evidence of sinus disease. 

“4, The importance of free opening and exploration of the sinuses in visual 


disturbance is stressed.” W. S. Reese. [Arcu. Oputu.] 


Non-SuRGICAL TREATMENT OF DISEASES OF THE NOSE AND PHARYNX. GORDON 
D. Hoorre, Ann. Otol., Rhin. & Laryng. 48:73 (March) 1939. 


The literature of the past five years is reviewed. The author emphasizes con- 
servative treatment of acute sinusitis, advocating the minimum intranasal trau- 
matism during the acute stages. He calls attention also to the fact that 
an unrecognized systemic condition is the underlying factor in the nasal condition. 
Rest, elimination, heat and diet are stressed. M. V. Mutter, Philadelphia. 


SINUSITIS IN CHILDREN FROM A PeEpIAtTRIC STANDPOINT. C. G. Kertey, Arch. 


Pediat. 55:732 (Dec.) 1938. 


Sinusitis in children may be divided into several distinct types: One is the 
allergic type. All children with this type of sinusitis have similar symptoms and 
roentgenographic findings. They are not ill but have repeated so-called colds and 
a persistent nasal discharge. There is marked edema of the nasal mucous mem- 
branes; one or both inferior turbinates are swollen, often encroaching on the septum. 
Lacrimation and sneezing in the early morning may be pronounced. Sleep is dis- 
turbed because of interference with respiration due to nasal obstruction. Roentgen 
examination of the sinuses in this group often reveals opacity (3 or 4 plus) or edema 
of the mucous membrane of the antrums. All children presenting this syndrome 
should be given skin tests with the pollens and the usual air-borne allergens, includ- 
ing room dust, orris root, feathers and hair from various sources. 

A related type is nonallergic sinusitis. The patients with this type are greatly 
in the majority. They have repeated colds in quick succession, are usually inca- 
pacitated for school, have fever for a few days and rhinitis and cough during the 
entire illness. These attacks occur every week or two throughout the season. The 
condition is highly infectious, and the infection frequently passes rapidly to the 
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entire family. Roentgenographic evidence of sinal involvement is invariably present 
when the condition is pronounced. The condition responds favorably to treatment. 

A third type is termed pyogenic sinusitis. This designation covers a wide 
variety of conditions that are seen because of persistence of symptoms of unex- 
plained illnesses. This condition may be the sequela of the common cold. 


Orr, Buffalo, N. Y. [Am. J. Dis. Cutrp.] 


PRERETINAL MACULAR HEMORRHAGE ACCOMPANYING SUPPURATION OF A NASAL 


Sinus. F. CHAVANNE and A. Corrat, Oto-rhino-laryng. internat. 23:225 
(May) 1939. 


After removal of nasal polyps from the left nostril and aeration of the antrum, 
in a woman aged 23, preretinal macular hemorrhage developed in the left eye. The 
clot was resorbed in six weeks, and vision became normal. The general condition 
of the patient was normal in other respects, there being no albuminuria or hyper- 
tension. 


A similar observation was not found in a search of the literature. 


Dennis, San Diego, Calif. 


DESTRUCTIVE Fisrous OSTEITIS OF THE FRONTAL SINUS. F. VENTURA-GREGORINI, 
Arch. ital. di otol. 51:303 (June) 1939. 


Excepting benign osteomas, primary neoplasms of the frontal sinus are rare. 
After reference to the studies of a number of investigators, to the wide divergence 
between the clinical course and the histologic picture in many cases and to the 
difficulty of differentiation between benign and malignant growths, the author 
reports a case of fibrous osteitis of the left frontal sinus in a boy aged 11 years. 
At operation, it was noted that the anterior and posterior sinal walls were absent; 
the orbital plate was perforated, and the bone showed evidence of osteitis. The 
sinus was blocked by a soft, gray, friable and easily bleeding mass. The histologic 
findings are described in detail and illustrated by excellent photomicrographs. The 
rapid and destructive course of the lesion suggested malignancy, although there 
were no cachexia, pain or metastases. Syphilis was excluded by a negative 
Wassermann reaction. The contrast between the clinical course and the histologic 
picture was striking. The latter represents fibrous osteitis with myeloplasts, the 
morphologic particulars consisting of globular or trabecular hyalinocalcarious for- 
mations. The complex question of the relation between inflammatory and _ blas- 
tomatous new formations of the bone is still obscure. 


Dennis, San Diego, Calif. 


Miscellaneous 


ALLERGY IN OTOLARYNGOLOGY. F. K. HaNnseL, Ann. Otol., Rhin. & Laryng. 48:54 
(March) 1939. 


The author calls attention to the fact that allergic reactions may appear in 
practically any part of the body or in any tissue and that the manifestations any- 
where must be considered in their relation to those in the ear and throat. The 
need for careful examination is emphasized, including cytologic analysis of nasal 
secretions, bacteriologic investigation, roentgen study and gross and _ histologic 
examinations. The part played by infections should be considered. Specific types 
of allergy, such as contact dermatitis, serum sickness, angioneurotic edema, urti- 
caria, eczema and purpura, may involve the skin and mucosa of the ear, nose and 


throat. M. V. Mutter, Philadelphia. 


NystaGMus: Some OssERVATIONS BASED ON AN ELECTRICAL METHOD FOR 
RecorpInG Eye Movements. H. B. PERLMAN and T. J. Case, Laryngoscope 
49:217 (March) 1939. 


Perlman and Case offer a simple, rugged and economical apparatus to record 
the electrical phenomena associated with ocular movements and indicate its value 
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as a means of studying nystagmus. Silver disks are attached to the outer canthi, 
from which fine wires convey the difference in electrical potential to a vacuum 
tube amplifier and thence to an ink-writing oscillograph. Records are shown and 
studied of the electrical changes accompanying ocular movements after cold caloric 
stimulation of the normal adult with water at 23 and at 9 C.; records of open eyes 
with fixation are compared with those of closed eyes without fixation; the effect 
of removing fixation by the use of Frenzel’s glasses is compared with that attained 
by closure of the eyes; the effects of stimulation of a fistula by pressure with the 
eyes open and with them closed and of pressure on a long-standing labyrinthine 
fistula and pressure on a recent labyrinthine fistula are compared, and congenital 
nystagmus, postural nystagmus and normal ocular movements are studied. 


Woop, Newark, N. J. 


BEHAVIOR OF THE SUGAR CONTENT OF THE BLOOD IN MAN FoLLow1Inc Lapsy- 
RINTHINE STIMULATION. G. GATTESCHI and T. Ropotro-MaseEra, Arch. ital. 


di otol. 51:105 (March) 1939. 


The authors examined 17 normal persons in order to determine the influence 
of labyrinthine stimulation on the changes of the sugar content of the blood, 
using the method of Hagedorn and Jansen. Several examinations of the blood 
sugar were made before instituting the stimulation and, in general, these deter- 
minations were continued at five minute intervals after the stimulation. Rotation 
and caloric stimulation with water at 25 C. were used. Since a cold stimulus to 
the complex innervation of the external ear can influence the function of sugar 
regulation through the medium of the vegetative nervous system, some of the 
subjects were also subjected to irrigation of the auricle and the external part of 
the auditory meatus. The fact that only 4 of the subjects showed changes in the 
sugar content of the blood after labyrinthine stimulation, that some of the subjects 
showed even greater variations in the tests made before the stimulation was begun 
and that, in some, thermic stimulation of the external ear also provoked greater 
modifications of sugar content makes it problematic that variations in the sugar 
content of the blood are intimately allied to excitations from the stimulated laby- 
rinth. Such variations encountered after rotation (by which stimulation of the 
innervation of the external ear is avoided) may be regarded as a direct and 
exclusive consequence of psychoemotive excitation of the sugar-regulating system. 


DeENNIs, San Diego, Calif. 


TREATMENT OF PURULENT MENINGITIS BY SULFANILAMIDE. G. GARCIA MONTES, 
J. ABALLI and F. HERNANDEZ CaLzapILLa, Arch. de med. inf. 8:45 (March) 
1939. 

The authors report that 4 infants with meningitis recovered after treatment 
with sulfanilamide. They believe that this drug is almost specific and that it 
should be used in all instances until a bacteriologic report on the organism shows 
that the drug will be ineffective. With administration of the high doses necessary 
many toxic symptoms may develop, but this should not deter one in its use. It 
should never be used in the presence of neutropenia, aplastic or hemolytic anemia 
or icterus. Sanrorp, Chicago. [Am. J. Dis. Curxp.] 


RHINOLOGIC MENINGITIS ACTUALLY MENINGEAL LABYRINTHITIS. HERMANN 
BartH, Ztschr. f. Hals-, Nasen- u. Ohrenh. 45:1 (March) 1939. 


The author reports an interesting case of a 7% year old child, who a year prior 
to the onset of symptoms had acute otitis media which cleared up shortly after 
tonsillectomy. Residual evidences of infection were not present. 

Four weeks prior to the onset of symptoms, the patient fell while playing, 
struck his nose and suffered a fracture of the nasal bone with marked deviation 
of the nose and septum to the right. At that time the deformity was corrected, 
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and the child was apparently well until the day before admission to the hospital, 
at which time he again fell and again struck his nose. At this time, there was 
marked swelling of the left upper lid and the left side of the nose, extending up 
to the nasal bridge. This was due to marked hematoma, extending up to the 
inner canthus of the left eye. However, roentgen evidence of fracture was not 
present. That evening the temperature began to rise, and the following morning 
the patient had projectile vomiting; he was subsequently admitted to the hospital. 

Examination on admission revealed definite nuchal rigidity and Kernig’s sign. 
The ear drums were somewhat retracted but otherwise normal. There was a 
large hematoma along the left side of the nose and moderate deviation to the right 
of the septum, which appeared also somewhat swollen. Pus was not seen in the 
nose. The pharynx was normal. Roentgen examination of the skull did not show 
evidence of a fracture. The sinuses were all clear. A spinal tap was performed; 
the fluid was under considerable pressure, appeared cloudy and contained 8,106 
cells, and the Pandy test was positive. The following day there was evidence of 
a septal abscess; this was incised and free pus obtained, culture of which revealed 
pure pneumococci. That day complete deafness developed in the left ear, with 
spontaneous nystagmus to the right. Another lumbar puncture was performed; 
the cell count ranged from 8 to 12,000 (many polymorphonuclears), but the culture 
was sterile. While the clinical picture was that of meningitis, presumably of 
rhinologic origin, some inconsistent findings made it difficult for the neurologist 
to localize either a central process or the site of origin. The encephalogram did 
not yield any additional information and was not of material aid. 

In view of the continuation of the fever and persistence of the symptoms, it 
was finally decided that an operation should be performed on the external frontal 
sinus. This was done seventeen days after onset of symptoms, and it revealed a 
normal sinus, the mucous membrane of which was perfectly normal in appearance; 
the inner plate was also normal and on removal revealed a normal-appearing dura. 
Puncture of the subdural space gave negative results, but severe bleeding occurred, 
and the operation was interrupted. The child became progressively worse, and 
a few days later a second operation was performed. The site of the previous 
operation was revised. The ethmoid and sphenoid sinuses on the left side were 
opened widely. There was no frank evidence of pathologic change. The right 
sinuses also were explored, and they were normal. Four days after this operation, 
the child died. 

Postmortem observations showed that the anterior and middle fossae were 
normal but that there was marked leptomeningitis in the posterior fossa, apparently 
arising from the left side. In addition, there was suppurative labyrinthitis, which 
may have accounted for the deafness in the left ear and the spontaneous nystag- 
mus. The posterior vertical canal was eroded and filled with pus. However, the 
vestibule, the cochlea and the other two semicircular canals did not show any 
frank suppuration but only evidence of some fibrosis and a reactive process. 

In his summary, the author makes the following points: A case was presented 
of a 7% year old boy in whom meningitis followed an injury to the nose. The 
meningitis occurred simultaneously with a septal abscess. The clinical picture 
suggested a suppurative focus in the nose or nasal sinuses, but this was not sub- 
stantiated by either operative findings or autopsy. The patient died within three 
weeks. Labyrinthitis developed on the left because of the meningitis. Histologi- 
cally, the suppurative inflammation of the posterior semicircular canal produced 
osteitis of the temporal bone. 

(The possibility of a latent infection in the labyrinth, as a result of old otitis 
media which had been activated by the recent injury, should be borne in mind.— 


Abstracter. ) Persky, Philadelphia. 
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CHICAGO LARYNGOLOGICAL AND OTOLOGICAL SOCIETY 


Georce T. Jorpan, M.D., President 


Regular Monthly Meeting, Nov. 6, 1939 


Surgical Repair of Facial Paralysis. Presented by Dr. Hans BRUNNER. 


Anastomosis of the facial nerve and nerve grafting will be exhaustively dis- 
cussed and the disadvantages of both methods pointed out. I recommend two 
methods which avoid the disadvantages of the nerve operation to a great extent. 
My procedure is as follows: First, I do the endoral muscle plug operation. The 
masseter muscle is exposed within the mouth and is pulled to the angle of the 
mouth through a tunnel of mucous membrane. When the wounds in the mouth 
are healed, the plastic operation is completed by a subcutaneous lifting of the 
angle of the mouth. The following procedure is employed: An incision is made 
in the mouth as in a Denker operation, with exposure of the canine fossae; by the 
use of a drill a hole is made in the piriform aperture, and a silk thread is put 
through the hole. The ends of the silk thread are sewed on the angle of the 
mouth and on the philtrum respectively and are tied between the angle of the 
mouth and the philtrum toward the piriform aperature in such a way as to 
approximate the angle of the mouth to the philtrum. 


DISCUSSION 


Dr. Paut W. Greetey: I was pleased to receive this invitation to discuss 
Dr. Brunner’s paper, because it gave me an opportunity to hear him. I must 
confess his type of operation is new to me. I can see that it offers many points. 
First, however, I should like to take up some of the older types of operation, 
which I think still have merit. 

I really feel that all cases of paralysis of the facial nerve should be considered 
from the standpoint of the neurosurgeon. As Dr. Brunner pointed out, these 
operations are not overwhelmingly successful. If one can anastomose the ends 
of the facial nerve, that method should be given consideration. It has been the 
experience of practically every one who has done nerve transplants that the results 
are far from satisfactory. If a neurosurgical procedure cannot be utilized, one 
has to resort to some other method. 

Probably one of the older methods that has merit is the transplant of fascia 
lata. This does not require a large incision. I do not believe that the production 
of scars on the side of the cheek is any great matter. The incision can be above 
the hair line and inconspicuous, and with a needle strips of fascia lata can be 
brought down and transplanted. Enough strips must be used to lift the side of 
the face adequately. One important point is to bring one strip to the angle of the 
mouth, in order to lift the side of the mouth, and one strip should be placed at 
the angle of the nose. One should then be placed at the philtrum and another in 
the lower iip. lf the strips are passed just beyond the midline, the functional 
result is better than if they are passed proximal to the midline. 

Another useful procedure, which Ferris Smith has pointed out to me, is to 
place strips around the other angle of the mouth to give more lift to the lower 
lip, thus eliminating the tendency toward drooping. If the strips of fascia lata 
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have been properly placed and sutured, they can be pulled up through the small 
temporal incision and brought beyond the point of overcorrection, and the ends 
then sutured to the parotid fascia. The patients are usually much more com- 
fortable even though this operation leaves the side of the face expressionless and 
masklike. 

Another method Dr. Brunner pointed out is to use part of the temporal muscle. 
If one uses a large flap of temporal muscle, a bulge will result, and it is necessary 
to use a large flap to get enough strength; but I think if a smaller piece is used 
much of that bulge can be avoided. In fact, one can make a groove in the 
zygomatic arch to hide it. Furthermore, small strips can be brought up to the 
upper and the lower eyelid to get closure of the lids. I think these strips produce 
an advantage, but they are not strong. Although one may see photographs in 
which the patients are smiling, the muscles tend to tire, and the expression changes. 

I think, therefore, that this type of operation, plus the use of strips of fascia 
lata has much to offer. After the fascia lata strips are placed, a small flap of 
temporal muscle is placed to produce activation. 

Dr. Brunner’s operation appeals to me because of its simplicity. I have but 
one criticism to make. I have always been skeptical about plastic procedures in 
which one operates through the mouth. I am afraid of carrying infection into 
the cheek, causing loss of the effect one desires. I am interested in Dr. Brunner’s 
contribution and want to see more of it, but I am a little fearful of infection. 
When strips of fascia lata are passed subcutaneously, great care is taken that 
they do not penetrate the buccal mucosa, for fear of infection. I should like to 
have him answer this point. 


Dr. Tuomas C. GattowaAy: In these cases of paralysis of the facial nerve 
the greatest worry is not the asymmetry of the features but what happens to the 
uncovered cornea, for it is easy to cause a red, lacrimating eye and even a corneal 
ulcer and loss of sight. For this reason simple facial plastic procedures cannot 
give the result that restoration of movement and tone through nerve grafting do. 
Such a demonstration as Sullivan gave at Toronto of successful operations in 
numerous cases makes it seem that simple facial plastic procedures hardly can 
offer the same possibilities. And this being known, there should not again be the 
number of instances of old untreated paralysis that will respond only to plastic 
procedures, but rather such conditions should be treated with nerve grafting before 
fibrosis and atrophy are established. However, as Frazier established, one should 
probably wait at least six months for spontaneous recovery before resecting nerve 
scar. I had 1 patient with a bullet injury, associated with comminution of the 
mastoid process, followed by suppuration, in whom function began to return only 
after eight months. 

This demonstration by Dr. Brunner is ingenious and carefully worked out and 
surely will be valuable in proper cases of long-standing paralysis. 


Dr. ALFRED Lewy: There is another operation which was not mentioned, that 
devised by Bunnell, of San Francisco. He is a general surgeon. He does an end 
to end anastomosis of the seventh nerve, uncovering beyond the stylomastoid 
foramen if necessary to take advantage of the curvature forward that occurs at 
that point. He gets enough space to make a direct suture without nerve graft. 
The operation is worthy of mention. I do not know the results except from the 
author’s claims. 


Dr. JosepH C. Becx: I do not believe there are many in this audience who 
recall the earliest surgical work done on paralysis of the facial nerve or on repair, 
by the late John B. Murphy. It was his contribution to surgery of the face to 
use the spinal accessory nerve in the repair, which he did with a successful result 
so far as appearance and motion were concerned. But unfortunately, as he stated, 
when the patient carried an umbrella and moved the arm the face moved at the 
same time. That brought the operation into disrepute, and it was not long before 
the use of the spinal accessory nerve was given up. Then came the repair work 
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with the hypoglossal nerve; and during the years in which that nerve was widely 
used I did only one operation with the spinal accessory nerve, and the patient had 
the same association between the movement of the shoulder and that of the face. 
I did several operations with hypoglossal anastomoses, both the end to end and 
the end to side type. I would get as much as possible of the facial nerve out of the 
bony canal and attach it to the side of the hypoglossal nerve without cutting 
the nerve to the tongue. Consequently there was not this objectionable palsy of 
the tongue. 

The main feature in plastic operations on nerves is to learn how to unite the 
nerve. Dr. Frazier, the Englishman who first brought out the operation that Dr. 
Lewy called attention to tonight, showed that the secret of the success of this 
work is the way in which the perineurium is sutured. I have the great satisfac- 
tion of having been taught to suture nerves by the great Alexis Carrel, when he 
first came to this country, and to have been taught by a man who knows it as 
well as he does is a treat. 

Now as to the involvement about the cornea, mentioned by Dr. Galloway, I 
also want to bring out that point and to say that a simple procedure advanced by 
the late Dr. Arthur Prince, of Springfield, Ill., has been and still is practiced and 
has saved many an eye. By this method a small adhesion is allowed to form 
between the upper and the lower lid at the outer third of the eye, not enough to 
obstruct vision but sufficient to bring up the lower lid to protect that cornea. 

I have had no experience with the operations recommended by Ballance and 
Duell, but I think Dr. Kulvin and Dr. Russell, both of whom are present and 
have done this operation at Hines Hospital on 2 patients, will not hesitate to 
report their results. 

I also want to say that I think the muscle plastic procedure shown by Dr. 
Brunner should be a great encouragement in this repair work. He made one point 
in particular, that is, that it is not known how much recovery will still be obtained 
if the nerve is not cut. One well known French surgeon has shown that eighteen 
years after paralysis of the facial nerve has existed spontaneous recovery may 
take place. The operation shown here by Dr. Brunner for lifting the angle of 
the mouth I think is a wonderful contribution. I do think, however, that operating 
through an infected area as he advises is a mistake; and why should this be done 
in this operation when a small incision can be made through a clean field externally ? 


Dr. Rotanp Russet_: Unfortunately the patient on whom I operated passed 
from my observation, and I never did know the result in my 1 and only case. 
You spoke of causing deafness by this operation. A large number of these 
patients are already deaf because the paralysis occurred from a radical mastoid 
operation. As to the great scarring produced by this operation, most of the 
patients already have a mastoid scar, and even if they did not, the scar is mostly 
behind the ear and is not conspicuous. 

Dr. Max Kutvin: I did a Ballance-Duell operation for paralysis of the facial 
nerve. Improvement began in three to four months. The patient noted the 
difference in his features. Moving pictures taken one year later reveal gradual 
improvement. 


Dr. F. B. Mooreneap: I like the clever way in which Dr. Brunner handled 
the matter of nerve anastomosis, and I agree with him thoroughly. There may 
be cases in which success is attained, but I have never observed such a case in 
which the seventh nerve was involved. I should like to elaborate a bit more on 
what Dr. Greeley discussed, that is, fascia lata suspension. Unless it is Dr. 
Brunner’s new operation, I believe it is the fascia suspension that offers the best 
result. Failure of the fascia lata operation depends on the angle at which the 
suspension is placed. To suspend the angle of the mouth, the fascia suture should 
be in a horizontal line. When it is placed back at the angle Dr. Greeley indicated, 
the procedure is not as successful. Usually three suspensions, one placed at the 
angle, one midway between the angle and the wing of the nose and the other close 
to the wing of the nose, are sufficient. 
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lf there is an equal showing of the vermilion border, the sutures are best placed 
in the nasolabial fold. If on the other hand there is insufficient showing of the 
mucous membrane, a suture should be brought close to the mucocutaneous border. 
The entire lip may be suspended with three long suspensions and the border 
everted with two or three short suspensions. As Dr. Brunner pointed out, the 
suspension of the lip to a point of symmetry is of benefit only when the face is 
in repose. 


Dr. Francis Leperer: The thought occurred to me, would it be possible to 
use fascia lata for this triangular suture instead of the other type of tissue? 
Furthermore, with reference to infection, it has been my experience so far that 
the best results have been obtained when there has been a low grade infection. 
I have seen good results in cases of lid ptosis associated with low grade infection. 
Such a condition aids traction. I do not see any great objectionable feature in , 
working through these areas and taking a chance of having some low grade 
infection present. 

Dr. Hans BruNNER: I wish to thank Dr. Moorehead and Dr. Greeley for 
this instructive discussion, since the subject of my paper touches the borderline 
of otolaryngology in only certain details. I want to say that the plastic operation 
mentioned by Dr. Greeley is one which I did 3 times, once using silver wire and 
twice using fascia lata. In all 3 cases phlegmons occurred, and the fascia lata 
as well as the silver wire slipped out. This experience taught me the danger of 
working in the surroundings of the mouth subcutaneously, and that is also why 
I have given up this kind of plastic procedure. 

In answer to Dr. Galloway’s question, I wish to say that it is, of course, 
important to protect the cornea. That can be done either by a tarsorrhaphy or by 
a muscle plastic operation from the temporal muscle. I did not mention this 
procedure because I could not add anything new to that method. I know of the 
paper of Dr. Sullivan, but so far as I remember it does not contain any pictures 
of patients, and I believe that in the cases of Sullivan the ticlike movements 
appeared after the nerve grafting. 

With reference to Dr. Lewy’s comment, I want to say that the pictures I 
demonstrated of the patient in whom the expressional movements of the face 
returned are of the patient in Bunnel’s case. I think you agree that the results in 
that case cannot be considered ideal. 

I thank Dr. Beck for his historical comments, and I think that as far as the 
protection of the corna is concerned, I have answered his remark. The technic of 
suturing a nerve is delicate. The suture goes through the sheath of the nerve only. 

To Dr. Russell and Dr. Kulvin I have to repeat that in cases in which facial 
palsy occurs after a radical mastoidectomy operation, the question as to what to 
do is much more easily answered. However, I had in mind particularly those 
cases in which the facial palsy appears, for instance, after a simple mastoidectomy 
or on a rheumatic basis. I wish to repeat that in such cases the procedure of 
Ballance and Duell presents the danger of impairment of hearing. 

To Dr. Fishman I would say that neurotization means that the nerves grow 
irom the transplanted masseter muscle into the paralyzed facial muscles. In that 
way the growth of the regenerated facial nerve fibers into the facial muscle is 
facilitated. 

I agree with Dr. Moorehead about the installation of the mechanical suspension. 
When the traction on the end of the mouth is directed toward the posterior end 
of the zygoma, as is usual, the angle of the mouth may be elevated, but simul- 
taneously the paralyzed half of the upper lip is widened. This is not desirable, 
since in a case of facial palsy the width of the paralyzed half of the upper lip is 
increased anyway. It is, therefore, much better to direct the traction on the lower 
lip perpendicularly upward; by traction so directed the end of the mouth can be 
greatly elevated without the upper lip’s being widened. This is just what I am 
trying to do with the subcutaneous lifting of the angle of the mouth, which is 
directed, as you have seen, toward the piriform aperture, i. e., to the midline. 
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Finally, I wish to say to Dr. Lederer that in the subcutaneous lifting of the 
mouth I do not use fascia lata, since according to my experience fascia is very 
sensitive to infections, even to mild infections. I do, however, absolutely agree 
with Dr. Lederer in what he said about mild infections in connection with plastic 
operations. This is particularly true with these plastic procedures I have dis- 
cussed tonight. Although that statement seems to be somewhat paradoxic, it 
can be easily explained, since these mild infections which accompany the endoral 
approach yield subcutaneous scars which are, of course, helpful in the correction 
of the deformity, and this is one of the reasons I prefer the endoral approach. 
The other reasons are that this procedure, as I have already said, avoids the scars 
in the skin and that, furthermore, infections which occur after subcutaneous opera- 
tions, viz. external operations, are in plastic surgical procedures much more 
dangerous than infections occurring after submucous operations, viz. procedures 
carried out by the endoral approach. This answers the objections of Drs. Greeley 
and Beck. 

I wish to express again my appreciation for your interest. 


Acute Giant Follicular Hyperplasia of the Adenoid and of the Lymphoid 
Tissue of the Dorsal Surface of the Posterior Faucial Pillars. Pre- 
sented by Dr. FRANK J. Novak Jr. 

In 1925 Brill, Baehr and Rosenthal called attention to a disease characterized by 
a generalized lymphadenopathy in which there occurs a characteristic hyperplasia of 
the lymph follicles without specific changes in the blood and with or without enlarge- 
ment of the spleen. The disease yields to roentgen therapy. In 1927 Symmers 
reported 3 similar cases, and Terplan in 1929 reported 1. Since 1933 D. Symmers 
(Arch. Path. 26: 603 [Sept.] 1938) has reported 7 cases. The disease is regarded 
as a definite clinical entity; it has, however, been but recently recognized, and the 
number of cases reported is relatively small. 

The changes in the lymphoid tissues are primarily, according to Symmers, “a 
numerical and dimensional hyperplasia of the lymph follicles.” In other words, 
there is an actual increase in the number of follicles as well as an increase in the 
size of the individual follicles. Describing further the cytologic details of the tissues, 
Symmers said that he would refer to the cells “(a@) as large hypochromatic embry- 
onal cells, or shadow forms, and (b) as hyperchromatic embryonal cells of the large 
lymphocytic type.” Forms transitional between the two are discernible. 

It is to be noted that in the cases reported the disease involved the lymph nodes 
—cervical, inguinal, mesenteric and others. As far as I am aware, no case has been 
reported in which the hyperplasia has involved the terminal lymph nodules, such as 
the adenoid and the tonsil. 

The history of a case follows: A man about 50 years of age presented himself 
for inflation of the eustachian tubes, acting on the suggestion of his physician, whom 
he had consulted because of sudden marked loss of hearing in both ears which had 
recently occurred. Examination revealed greatly reduced hearing in both ears for 
the low tones and decided retraction of both ear drums. The pharynx showed evi- 
dence of a clean tonsillectomy with no lymphoid tissue in the fossae. But both 
posterior pillars had large, nodular, elongated smooth masses on the dorsal surface. 
On elevation of the soft palate a large mass was disclosed, which almost filled the 
nasopharynx. Thereupon it was learned that during a recent routine general phy- 
sical examination in one of the large clinics a biopsy was made of material from the 
mass on the posterior pillar, and the patient was told later that as the specimen 
showed no signs of malignancy the thickening of the pillars was of no clinical 
importance. Either the mass in the nasopharynx escaped the examiner, or it was 
not present at the time. In the latter event one would have to conclude that the 
development of the enlargement in the nasopharynx was exceedingly rapid. 

It was impossible to get a catheter into the nasopharynx to inflate the tubes. A 
general physical examination was requested. This revealed no enlargement of the 
spleen or the liver and no lymphadenopathy of the nodes accessible to palpation. 
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The chest was found normal roentgenologically and by physical examination. The 
blood count, including the differential count, was normal. 

The patient continued to complain a great deal about the deafness, the discomfort 
in the ears and the difficulty in breathing. Biopsy of a small specimen from the 
nasopharynx revealed normal-appearing lymphoid tissue. The patient was referred 
to the roentgenologic department, where he received two roentgen treatments. In 
the meantime it was decided to remove the mass from the nasopharynx surgically in 
order to relieve the tubal occlusion. With the region under local anesthesia this was 
done with sharp curets and a large adenotome, and by means of sharp dissection. 
The masses of tissue were dissected from the posterior pillars. 

Microscopic examination of the tissue revealed a great increase in the number of 
follicles as well as in the size of individual follicles. In other words, there was a 
“numerical and dimensional hyperplasia of the lymph follicles,” together with inter- 
follicular fibrosis in certain areas. Most of the follicles were separated one from 
the other but appeared distorted in outline. Some were perfectly ovoid in shape. 
The cells of the follicles may be described as hypochromatic embryonal cells of the 
large lymphocytic type. 

This case differs from those reported previously in that the hyperplasia appeared 
to be limited to the nasopharynx and to the faucial pillars. 


DISCUSSION 


Dr. JosepH C. Beck: This patient was referred to me by another physician, 
who telephoned to say he was sending a man down and to ask me to “blow him 
up,” meaning to perform inflation. He said that that was all the patient needed 
and that it would not be necessary for me to examine him. I proceeded to do the 
inflation, but after getting the history, examining the man and looking at the naso- 
pharynx, I felt something unusual was present. I thought it might be the 
remains of an adenoid. When I found that the patient had been thoroughly exam- 
ined elsewhere and that a piece of tissue had been removed, I telegraphed for a 
report of the observations. Promptly I received a thorough history of the case, 
except that the report on the tissue removed was not complete. All it said was 
that the tissue was not malignant. I did try to inflate the middle ear and passed 
a catheter, but inflation was impossible. There was no change in the tympanic 
membrane; results of hearing tests were definitely indicative of middle ear deaf- 
ness. I then had the patient completely examined by the same physician who sent 
him to me. I told that physician that since the great clinic did not find the 
growth it might be that we were dealing with a disease in which changes in the 
blood might be found. The report came back that the results of the examination 
of the blood were normal and that the physical examination showed the patient 
to be normal, except for being fearful because we had made such a to-do about his 
case. I passed a rubber uretheral catheter through the nose and drew the palate 
forward so as to get a better exposure. The first biopsy was not satisfactory. 
The pathologist would not commit himself and was in doubt. Dr. Novak and I 
decided that the growth should be entirely removed and further studied. You 
have heard the clinical side from Dr. Novak, who performed the operation. I 
want to emphasize the point that the roentgen treatment given preoperatively for 
diagnosis had no effect on the growth. Dr. Novak and I studied the preparation 
together and peddled the specimen around to other pathologists because it was so 
unusual. As you heard from Dr. Novak, it is a rare lesion. I wish you could 
have looked into the microscope to see what could not be shown on the screen. 

I have here a picture postcard of this patient, made in Mexico about three 
weeks after the operation. Relief from the total occlusion was obtained immedi- 
ately, there was perfect ease of inflation, and so far the patient does not speak 
of any recurrence. At no time were there any pathologic conditions in the glands 
in the neck; it surprised me, because in the presence of a mass like that, if there 
is lymphoepithelioma or lymphosarcoma or blood dyscrasia, one expects to find 
palpable glands in the neck. 
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Polypoid Granuloma of the Larynx Following Endotracheal Anesthesia. 
Presented by Dr. A. SMILEY. 


In a review of the literature only 3 cases of polypoid laryngeal disease follow- 
ing endotracheal anesthesia could be found. 

The case to be reported here was that of a woman aged 35, on whom operation 
for stenosis of the common bile duct had been performed with cyclopropane anes- 
thesia endotracheally. On the tenth postoperative day she complained of hoarse- 
ness, and laryngeal examination showed a small polyp in the left side of the 
larynx. Removal was advised but was refused until about two months later. The 
microscopic diagnosis was a granulation tissue with acute and chronic inflammatory 
changes (pyogenic granuloma). The polyp was a soft, rounded mass about 1.5 
cm. from above downward and about 1 cm. in transverse diameter, and was 
pedunculated. 

It seems justifiable to conclude that this subglottic granuloma was a result of 
trauma caused by the endotracheal anesthesia. It is suggested that the larynx may 
react to trauma by the formation of an infectious granuloma such as that infre- 
quently found on the nasal septum. 


DISCUSSION 


Dr. Tuomas C. Gattoway: I wish Dr. Smiley would tell how polypi are 
produced in the trachea. I have recently had a trying case in which one lung had 
been collapsed for tuberculosis and the trachea and the remaining bronchus were 
so filled with polypoid masses that the patient went into asphyxial convulsions 
before I could get a bronchoscope through to reopen the lumen. After these 
masses were removed in three sessions with cup and biting forceps, they proved 
to originate from an ulcer about 2 cm. above the carina. They were not covered 
by epithelium, but were masses of simple edematous granulation tissue. Appar- 
ently their weight apd the traction of coughing and gravity had pulled them some 
distance from their point of origin. Probably as they elongated they filled with 
edema fluid and their weight then gave more pull by gravity. With the base of 
the ulcer superficially coagulated their recurrence seems stopped. 


Dr. B. B. LENNon: This patient, classed as a no. 3 risk (distinctly not a 
good risk), was scheduled to have a choledochoduodenostomy. Her blood pres- 
sure was 130 systolic and 74 diastolic, and the pulse rate was 120 before the 
anesthesia. Cyclopropane was administered at the rate of 300 cc. per minute, with 
adequate oxygen. Ten minutes later, the patient was intubated; intubation was 
uneventful. The patient was maintained in the first and the second plane of sur- 
gical anesthesia for an hour and twenty-two minutes, during which time the blood 
pressure varied from 140 systolic and 94 diastolic to 120 systolic and 82 diastolic, 
and the pulse rate from 130 to 84. The patient was awake a few minutes after 
anesthesia and operation and retched on recovery. She was returned to bed in 
fairly good condition and was seen the same day in the afternoon. 

I note on her postoperative follow-up report that she experienced nausea-emesis 
on the operative day and the first postoperative day, but none thereafter. How- 
ever, she complained of hoarseness on the day of operation and every day there- 
after for some time. As the days passed and the hoarseness persisted and even 
became worse, a question as to cause occurred to me. Some months previously I 
had heard of the case of Cohen as reported by Dr. Smiley, and the question of a 
polyp began to arise in my mind. An otolaryngologic consultation was obtained, 
and laryngoscopic examination was made thirteen days postoperatively, with positive 
findings. 

Intubation was effected with a Guedel laryngoscope and a latex wire-woven 
catheter, a celluloid knitting needle being used as a stilet. The stilet in its 
entirety was covered with a thin layer of sterile petrolatum, as were also the end 
of the endotracheal tube and the Waters-Guedel inflatable cuff. 

Adequate lubrication facilitates the introduction of the tube between the vocal 
cords with a minimum of friction. In all the 3 cases that have been reported in 
the literature, nasal intubation with a soft catheter of the Magill type was per- 
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formed. This case is the first one in which introduction of a latex rubber catheter 
has been employed. This catheter has a spiral wire of stainless steel in its wall 
to maintain its shape and lumen. When this patient’s larynx was exposed, the 
airway was free and intubation was effected with ease. No growth or abnormality 
was noted in the pharynx, larynx, vocal cords or proximal portion of the trachea. 
The time required for this procedure is from ten to thirty seconds on the average, 
and in this case it was probably the former, for the operation was effected with no 
technical difficulty. I am sure there was no polyp present before operation. 

As in the case of many things in medicine, we physicains sometimes never 
realize the value of certain procedures until they have lapsed into disuse and have 
been resurrected one or more times. An excellent example is the development 
of the use of ether. Although it was used in so-called ether frolics and at parties 
for stimulation, it was not used for anesthesia until 1840, by C. W. Long. It had, 
however, been used in the treatment of asthma at the Davey Pneumatic Institute 
in England in 1785. Laryngeal intubation is older than general anesthesia. Fine, of 
Geneva, practiced it in 1800 and Dessault in 1801. In 1867 laryngeal intubation 
with the patient under anesthesia was practiced by Trendelenburg. It was not 
until the last generation that the use of endotracheal anesthesia really received its 
impetus, as a result of demands put on anesthesia by developments in various 
branches of surgery. This technic of anesthesia has aided considerably in the 
development of thoracic surgery and has unquestionably facilitated operations 
around the head and neck. 

It allows perfect ventilation and prevents laryngeal spasm. There is no tax 
on the respiratory mechanism of the patient, respirations being free and under 
control. Patients are protected against the entry of blood, mucus and purulent 
secretions into the trachea. Aspiration of tracheal and bronchial secretions is 
performed easily. Resuscitative procedures and the use of artificial respiration are 
facilitated. 

The disadvantages associated with endotracheal anesthesia are dependent to a 
great extent on the skill of the anesthetist. Since instrumentation is required, 
there is danger of trauma to the teeth, lips, soft palate, tonsils, epiglottis and 
vocal cords. 

This procedure has been performed many thousands of times by hundreds of 
physicians with little distress to the patient. At the Michael Reese Hospital the 
technic has been utilized in over 100 cases of all types and has been carried out 
by members of the anesthesia staff several hundreds of times at other hospitals in 
the past years. It has been used at Michael Reese Hospital for tonsillectomies in 
adults twelve times. With such a technic the surgeon is relieved of a great 
burden, and his sense of security in these cases cannot be minimized. 

In comparing the value of a wire-woven catheter with that of a Waters inflat- 
able cuff used with a Magill soft rubber tube, one can readily see that the cuff 
can be blown up like a balloon, thereby closing off any possible means of invasion 
of the respiratory tract by material from the gastrointestinal tract, or of entrance 
of contaminants from the upper into the lower respiratory tract. This might well 
have happened in a number of cases, not only during abdominal operations but 
also during operations around the head and neck, had it not been for the inflated 
cuff. Normally there is tenth-normal hydrochloric acid in the stomach, and it is 
known that experimentally the injection of small amounts of tenth-normal hydro- 
chloric acid into the trachea and the bronchial respiratory tract of a cat will 
produce in the lungs abscess, necrosis and pneumonia. It can be readily seen that 
in certain types of abdominal operations in which manipulation of the stomach has 
caused patients to vomit large quantities of material which could not find its way 
into the lower respiratory tract because of the presence of this tube and cuff, 
the use of these two devices has probably saved the life of many a patient. The 
Magill tube depends for its efficiency to some extent on the tonicity of the cords 
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and of the constrictor muscles of the trachea. It is conceivable that vomited 
material may be able to run down between the tube and the trachea, thus finding 
its way into the lower respiratory tract. 


Dr. WILLIAM A. SMitey: I want to thank Dr. Lennon and Dr. Galloway for 
their discussion. 

With reference to Dr. Galloway’s case, I should like to say that our patients 
probably had one thing in common, namely, a growth arising from a small ulcerated 
or traumatized area. The patient in the case I presented did not have a true 
polyp, for it did not arise from glandular elements. The lesion was of granulation 
tissue, as shown by the development of blood vessels and the enormous amount 
of leukocytes with more or less normal epithelium overlying the polypoid granu- 
lation. The patient showed no allergic manifestations. 
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Book Reviews 


Cancer of the Larynx. By Chevalier Jackson, M.D., Sc.D., LL.D., F.A.C.S., 
Honorary Professor of Broncho-Esophagology and Consultant in Broncho- 
Esophagologic Research, Temple University Medical School, Philadelphia ; 
and Chevalier L. Jackson, A.B., M.D., M.Sc. (Med.), F.A.C.S., Professor of 
3roncho-Esophagology, Temple University Medical School, Philadelphia. 
Price, $8.00, cloth. Pp. 309, with 189 illustrations and 116 figures and 5 plates 
in colors containing 50 illustrations. Philadelphia and London: W. B. 
Saunders Company, 1939. 


Any work that comes from the pens of the Jacksons will be welcome to the 
medical profession both here and abroad, and none is more timely than the present 
book on “Cancer of the Larynx,” in which the authors give not only their own 
outstanding views and technic but also those of others. As usual in a Jackson 
book, the illustrations are extraordinarily good and, as usual, most of them are 
original work of the authors. Any one who knows the name of Jackson in con- 
nection with laryngology will understand, then, how perfect they are, whether 
line drawings, colored plates or photographs. In the chapters on history illustra- 
tions from other authors are included. 

The authors stress the importance and harmlessness under approved conditions 
of biopsy as a diagnostic imperative, as they have been teaching for years, and 
also the need for haste once the diagnosis has been established. The different 
types of operations for various degrees and positions of malignant growths are 
clearly discussed, with the choice of wide field over narrow field laryngectomy 
explained understandably. The chapter on irradiation in all its relations to laryn- 
geal cancer is most useful, and particularly interesting is the recommendation for 
general as well as preoperative and postoperative care of the patient. 

This is a book for the laryngologist and the surgeon who operates on the neck, 
and every detail is given in regard to diagnosis, pathology, symptomatology, sur- 
gery, postoperative care, palliative therapy and prognosis. The publishers are to 
be congratulated on a fine example of the art of book making. 


News and Comment 


AMERICAN BOARD OF OTOLARYNGOLOGY 
EXAMINATION 


The American Board of Otolaryngology will hold an examination at the 
Manhattan Eye, Ear and Throat Hospital, New York, June 3, 4 and 5, 1940. 
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Directory of Otolaryngologic Societies * 


FOREIGN 


OrTo-RHINO-LARYNGOLOGICUM AMICITL£ SACRUM 


President: Dr. Louis Ledoux, Brussels, Belgium. 
Secretary: Prof. Dr. C. E. Benjamins, Verlengde Heereweg 143, Groningen, 
Netherlands. 


HUNGARIAN OTOLARYNGOLOGICAL SOCIETY 


President: Dr. V. Zimanyi, Zarda-u. 48, Budapest II. 
Secretary: Dr. G. Kelemen, Realtanoda-u., Budapest IV. 


SocIEDAD RIOPLATENSE DE OTO-RHINO-LARINGOLOGIA (ARGENTINE SECTION) 


President: Dr. Raul Becco, B. Mitre 1690, Buenos Aires 
Secretary: Dr. Juan Manuel Tato, Santa Fé 1171, Buenos Aires. 


FRANCAISE D’OT0o-RHINO-LARYNGOLOGIE 


Secretary: Dr. Henri Flurin, 19 Avenue Mac-Mahon, Paris, 17¢. 


NATIONAL 
AMERICAN MEDICAL ASSOCIATION, SCIENTIFIC ASSEMBLY, SECTION ON 
LaryYNGOLocy, OTOLOGY AND RHINOLOGY 

Chairman: Dr. A. W. Proetz, 3720 Washington Blvd., St. Louis. 
Secretary: Dr. Leroy A. Schall, 270 Commonwealth Ave., Boston. 
Place: New York. Time: June 10-14, 1940. 


AMERICAN ACADEMY OF OPHTHALMOLOGY AND OTOLARYNGOLOGY 
President: Dr. Frank Brawley, 30 N. Michigan Ave., Chicago. 
Executive Secretary: Dr. William P. Wherry, 1500 Medical Arts Bldg., Omaha. 
Place: Hotel Cleveland, Cleveland. Time: Oct. 611, 1940. 


AMERICAN BroNCHO-ESOPHAGOLOGICAL ASSOCIATION 


President: Dr. Lyman Richards, 319 Longwood Ave., Boston. 
Secretary: Dr. Paul Holinger, 1150 N. State St., Chicago. 
Place: Waldorf-Astoria Hotel, New York. Time: June 5, 1940. 


AMERICAN LARYNGOLOGICAL ASSOCIATION 
President: Dr. James A. Babbitt, 1912 Spruce St., Philadelphia. 
Secretary: Dr. Charles J. Imperatori, 108 E. 38th St.. New York. 

Place: Westchester Country Club, Rye, N. Y. Time: May 27-29, 1940. 


* Secretaries of societies are requested to furnish the information necessary 
to keep this list up to date. 
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AMERICAN LARYNGOLOGICAL, RHINOLOGICAL AND OrToLocicaL Society, Inc. 


President: Dr. Lee M. Hurd, 39 E. 50th St., New York. 
Secretary: Dr. C. Stewart Nash, 708 Medical Arts Bldg., Rochester, N. Y. 
Place: Waldorf-Astoria Hotel, New York. Time: June 6-8, 1940. 


SECTIONS: 
Eastern.—Chairman: Dr. John R. Simpson, Medical Arts Bldg., Pittsburgh. 
Southern.—Chairman: Dr. Walter J. Bristow, Doctors Bldg., Columbia, S. C. 
Middle-—Chairman: Dr. Sam E. Roberts, Professional Bldg., Kansas City, Mo. 
Western.—Chairman: Dr. Pierre Viole, 1930 Wilshire Blvd., Los Angeles. 


AMERICAN OTOLOGICAL SOCIETY 
President: Dr. Horace Newhart, 527 Medical Arts Bldg., Minneapolis. 
Secretary: Dr. Thomas J. Harris, 104 E. 40th St., New York. 
Place: Westchester Country Club, Rye, N. Y. Time: May 30-31, 1940. 
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